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1.0 INTRODUCTION

The human health risk assessment (HHRA) evaluated whether detected concentrations of chemicals in

samples from unexploded ordnance (UXO) 32 pose a significant threat to potential human receptors

under current and/or future land uses. Potential risks to human receptors were estimated based on the

assumption that no actions are taken to control contaminant releases. The following current guidance
and reports published by United States Environmental Protection Agency (USEPA) and USEPA Region 3

were considered in preparing this document:

Soil Sereening Guidance: Technical Rackground Document, Office of Solid Waste and Emergency
Response (OSWERY), Washington, D.C., EPA/540/R-95/128 (USEPA, 1996).

Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites, OSWER,
Washington, D.C., OSWER 9355.4-24 (USEPA, 2002a).

Exposure Factors Handbook, Office of Health and Environmental Assessment, Washington, D.C.,

EPA/600/P-95/002Fa (USEPA, 1997a).

Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors.
OSWER Directive 9285.6 03, Washington, D.C. (USEPA, 1991).

Distribution of Preliminary Review Draft: Superfund’'s Standard Default Exposure-Factors for Central
Tendency and Reasonable Maximum Exposure, OSWER, Washington, D.C. (USEPA, 1993).

Calcutating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites,
Office of Emergency and Remedial Response, Washington, D.C. OSWER 9285.6-10 (USEPA,
2002b).

Risk Assessment Guidance for Superfund (RAGS), Volume I: Human Health Evaluation Manual
{Part A) (USEPA, 1989).

Risk Assessment Guidance for Superfund, Volume |: Human Health Evaluation Manual (Part E,
Supplemental Guidance for Dermal Risk Assessment), Final, Office of Superfund Remediation and
Technology Innovation, Washington, D.C., EPA/540/R/99/005, OSWER 9285.7-02EP; PB99-963312
(USEPA, 2004).
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» Guidelines for Carcinogen Risk Assessment, EPA/630/P-03/001B, March 2005 (USEPA, 2005a).

» Supplemental Guidance for Assessing Susceptibility from Early Life Exposure to Carcinogens,
EPA/630/R-03/003F (USEPA, 2005b).

* Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual (Part F,
Supplemental Guidance for Inhalation Risk Assessment), Final, Office of Superfund Remediation and
Technology Innovation, Washington, D.C., EPA-540-R-070-002, OSWER 9285.7-82 (USEPA,
2009a).

. ‘Updated Dermal Exbosure Guidance, USEPA Region 3, Philadelphia, Pennsylvania, June 2003
(USEPA Region 3, 2003a).

This HHRA is structured and reported according to the guidelines of the RAGS, Human Health Evaluation
Manual, and Part D: Standardized Planning, Reporting, and Review of Superfund Risk Assessments
(RAGS Part D)V(USEPA, 2001) and consists of the following six components (see Sections 4.1 through

4.6 for detailed discussions):

e Data evaluation * Exposure assessment
¢ Toxicity assessment o Risk characterization
* Uncertainty analysis e Development of remedial goal options

Three major aspects of chemical contamination and environmental fate and transport must be considered

to evaluate potential risks:

¢ Contaminants with toxic characteristics must be found in environmental media and must be released
by either natural processes or human action.
e Potential exposure points must exist.

* Human receptors must be present at the point of exposure.

Risk is a function of both toxicity and exposure. If any one of these factors is absent for a site, the

exposure route is incomplete, and no potential risks are considered to exist for human receptors.
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2.0 DATA EVALUATION

Data evaluation, the first component of a baseline HHRA, is a medium-specific task involving compilation
of analytical data as the first step. The second step and main objective of data evaluation is to develop a
medium-specific list of chemicals of potential concern (COPCs) that will be used to quantitatively and/or
qualitatively determine potential human health risks for site media. COPCs are selected based on a
toxicity screen (i.e., a comparison of site contaminant concentrations to conservative toxicity screening
values) and a background screen (i.e., a comparison of site contaminant concentrations to background
concentrations). In the COPC selection process for UXO 32, if the results of the background comparison
evaluation indicated that UXO 32 chemical concentrations did not exceed background concentrations,
that chemical was not selected as a COPC and was not carried through the quantitative risk assessment.
However, chemicals present at concentrations exceeding toxicity screening criteria but not éelected as
COPCs on the basis of background comparison evaluations are further discussed in Section 5.3.
Chemicals with maximum concentrations less than the 95% upper tolerancé limit from the background
datasets for surface and subsurface soil presented in Background Soil Investigation Report for Indian

Head and Stump Neck Annex (Tetra Tech, 2002) were considered statistically within background.

2.1 DATA USABILITY

Validated fixed-base analytical results (i.e., results from a fixed-base laboratory) collected during several
environmental investigations were used to assess risks to potential human receptors. All data used in the
HHRA were validated per Region |ll data validation guidelines. The samples specifically evaluated in the

HHRA are included in tables in Attachment 1.

22 SELECTION OF CHEMICALS OF POTENTIAL CONCERN

The selection of COPCs is a qualitative screening process to limit the number of chemicals and exposufe
routes quantitatively evaluated in the baseline HHRA to those site-related constituents that dominate
overall potential risks. Screening by risk-based concentrations focuses the risk assessment on
meaningful chemicals and exposure routes. In general, a chemical is selected as a COPC and retained
for further quantitative risk evaluation if the maximum detection in a sampled medium exceeds the lowest
risk-based screening concentration. Chemicals eliminated from further evaluation are assumed to
present minimal risks to potential human receptors. Chemicals were also eliminated from COPC
selection if site chemical concentrations were within background concentrations. Medium-specific tables

summarizing the selection of COPCs are referenced in the following text.
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2.21 Derivation of Screening Criteria

The screening criteria used to select COPCs for soil are listed in Table 2-1, and summarized below.

Screening Levels for Soil - Screening levels used to select COPCs for direct human contact exposures

to surface and subsurface soil were based on the following criteria:

* Regional Screening Levels (RSLs) for residential soil (USEPA, 2010a)
» Protection of groundwater soil screening levels (SSLs) (USEPA, 2010a)
* Generic Soil Screening Level from Transfers from Soil to Air (SSLsy) (USEPA, 2011)

Chemicals detected at concentrations exceeding the protection of groundwater SSLs but at
concentrations less than COPC screening levels for direct contact risk were not evaluated quantitatively

in this HHRA but were qualitatively evaluated in Section 2.3.

Screening Levels for Lead - Guidance from the USEPA Office of Pollution Prevention and Toxics
(OPPTS) and OSWER recommend 400 mg/kg as the lowest screening level for lead-contaminated soil in
a residential setting where children are frequently present (USEPA, 1994). To be conservative,
400 mg/kg was used as the screening level for soil COPC selection. However, guidance from the USEPA
Technical Review Workgroup for Lead indicates that “a reasonable screening level for soil lead at
commercial/industrial (i.e., non residential) sites is 800 mg/kg” for a typical non-contact-intensive worker
(2010b), and this value is also the current USEPA RSL for soil assuming an industrial land use scenario
(2010a).

2.2.2 Decision Rules for Establishing COPC

The following decision rules were used to select human health COPCs for UXO 32:

* A chemical detected in soil was selected as a COPC if any detected concentration exceeded the

minimum screening level and exceeded background concentrations.

e Essential nutrients were not selected as COPCs. USEPA guidance (1989) states that “Chemicals
that are (1) essential human nutrients, (2) present at low concentrations (i.e., only slightly elevated
above natural occurring levels), and (3) toxic at very high doses (i.e., much higher than those that
could be associated with contact at the site) need not be considered further in the quantitative risk
assessment.” Examples of such chemicals are magnesium, calcium, potassium, and sodium.
Historical information available for UXO 32 indicates that no unusual use or disposal of these

constituents occurred at the site. Soil concentrations greater than 1,000,000 mg/kg (i.e., pure mineral
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intake) would be required before receptor intake would exceed recommended daily allowance (RDA)
and recommended daily intake (RDI) values. A review of current analytical data for UXO 32 indicates

that such concentrations have not been detected in environmental media at the site.

e Surrogate COPC screening levels were used for some chemicals. Risk-based COPC screening
levels are not available for some chemicals [i.e., acenaphthylene, benzo(g,h,i)perylene,
phenanthrene] detected in environmental media at UXO 32 due to the lack of toxicity criteria. In the
COPC screening, acenaphthene was used as a surrogate for acenaphthylene, and pyrene was used

as a surrogate for benzo(g,h,i)perylene and phenanthrene.

» Concentrations of carcinogenic polycyclic aromatic hydrocarbons (cPAHs) were represented by
calculated benzo(a)pyrene equivalents concentrations of these chemicals. For the cPAHs
(i.e., benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene,
dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene), a toxicity equivalence factor (TEF) approach
was used. TEFs are based on the relative potency of each cPAH compound relative to that of
benzo(a)pyrene, and TEFs are used to convert each individual cPAH concentration into an equivalent
concentration of benzo(a)pyrene. One-half of the detection limit was used to represent non-detected
concentrations in the calculation. If all cPAHs were non-detected in a sample, the sample

quantitation limit for benzo(a)pyrene was used as the equivalent concentration for that sample.

e Background data for surface and subsurface soil obtained from Background Soil Investigation Report
for Indian Head and Stump Neck Annex (Tetra Tech, 2002). The surface soil data was compared to
the 95% upper tolerance limit for surface soil background data set. Two sets of background data
were available for subsurface soil: clay-like and non-clay-like. The subsurface soil data was
compared to the 95% upper tolerance limit for clay-like subsurface soil background data set because

the site soils are clay-like.

Chemicals without COPC screening levels or appropriate surrogate chemical COPC screening levels
were evaluated qualitatively considering the number of times the chemical was detected and the

magnitudes of the observed concentrations.

2.3 COPCS SELECTED FOR THE HHRA

COPCs at UXO 32 were selected for surface and subsurface soil using the COPC screening levels
described in Section 2.2.1. A discussion of the chemicals identified as COPCs and the rationale for their
selection as COPCs are provided in the following subsections. COPC selection tables for surface and

subsurface soil are presented as Tables 2-2 through 2-5, respectively, and chemicals retained as COPCs
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for UXO 32 are presented in Table 2-6. The RAGS Part D tables for COPC selection are included in
Attachment 2.

2.31 Surface Soil - 0 to 2 Feet Below Grade

Sixteen polycyclic aromatic hydrocarbons (PAHSs), one polychiorinated biphenyl (PCB), 14 dioxins/furans
(not including total parameters), and eight inorganics were detected in surface soil samples collected at
UXO 32. A comparison of maximum detected surface soil concentrations to screening levels (based on
RSLs and SSLsy;) is presented in Table 2-2. The following chemicals were detected in surface soil at
maximum concentrations exceeding the COPC screening levels for direct contact and background

concentrations, and were retained as COPCs for surface soil at UXO 32:

e PAHs - benzo(a)pyrene and benzo(a)pyrene equivalents.
e PCBs - Aroclor-1260.
» Dioxins/Furans - 1,2,3,4,7,8-HXCDF, 2,3,4,7,8-PECDF, 2,3,7,8-TCDF, 2,3,7,8-TCDD equivalents.

¢ Metals - arsenic, cadmium, lead, mercury, and zinc.

No concentrations of chemicals exceeding direct contact COPC screening levels were within the range of
background concentrations. Therefore, no chemicals were eliminated as COPCs based on site data to

background data comparisons.

Also in Table 2-2, maximum detected surface soil concentrations are compared to SSLs,;, for chemical
migration from soil to outdoor air. The concentration of 2,3,7,8-TCDD equivalents exceeded the USEPA
SSL,; for contaminant migration from soil to air; therefore, receptor exposure through inhalation of fugitive
dusts and volatile emissions from surface soil was evaluated. It should be noted that only one surface
soilbsample was analyzed for dioxins/furans and the calculated 2,3,7,8-TCDD concentration (89.2 ng/kg)
for that sample is greater than the current draft EPA recommended interim preliminary remediation goal
assuming a residential land use (72 ng/kg) but less than the goal recommended assuming a

commercial/industrial land use scenario (950 ng/kg).

A comparison of maximum detected surface soil concentrations to protection of groundwater SSLs is
presented in Table 2-3. The following chemicals were detected in surface soil at maximum
concentrations exceeding the COPC screening levels for protection of groundwater and background

concentrations, and were retained as COPCs for surface soil at UXO 32:

e PAHSs - benzo(a)pyrene.
¢ PCBs - Aroclor-1260.
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o Dioxins/Furans - 1,2,3,4,6,7,8,9-OCDD, 1,2,3,4,6,7,8-HPCDD, 1,2,3,4,6,7,8-HPCDF, 1,2,3,4,7,8,9-

HPCDF, 1,2,3,4,7,8-HXCDF, 1,2,3,6,7,8-HXCDD, 1,2,3,6,7,8-HXCDF, 1,2,3,7,8,9-HXCDD, 1,2,3,7,8-

PECDF, 2,3,4,6,7,8-HXCDF, 2,3,4,7,8-PECDF, 2,3,7,8-TCDD, 2,3,7,8-TCDF, and 2,3,7,8-TCDD
equivalents.

* Inorganics - arsenic, cadmium, lead, mercury, and zinc.

No concentrations of chemicals exceeding groundwater protection COPC screening levels were within
the range of background concentrations. Therefore, no chemicals were eliminated as COPCs based on
site data to background data comparisons. The potential for chemical migration from soil to groundwater

is more fully evaluated in Section 5.3.4.

2.3.2 Subsurface Soil - Greater than 2 to 22 Feet Below Grade

Two volatiles, 17 PAHs/SVOCs, seven pesticides, one PCB, 20 metals, and total petroleum hydrocarbons
were detected in subsurface soil samples from UXO 32. A comparison of maximum detected subsurface
soil concentrations o screening levels (based on USEPA RSLs and USEPA SSLs,) is presented in
Table 2-4. The following chemicals were detected in subsurface soil at maximum concentrations
exceeding the direct contact risk based COPC screening levels, and were retained as COPCs for
subsurface soil at UXO 32:

e PAHSs - benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene and benzo(a)pyrene equivalents.

e Metals - arsenic.

The PAH COPCs were detected in, at most, 2 of 22 samples. Concentrations of aluminum, cobalt, iron,
manganese, and vanadium exceeded direct contact COPC screening levels, but were within the range of
background concentrations. Therefore, aluminum, cobalt, iron, manganese, and vanadium were

eliminated as COPCs based on site data to background data comparisons.

Table 2-4 also compares the maximum detected subsurface soil concentrations to SSLs,;, for chemical

migration from soil to air. The maximum detected concentrations of all chemicals detected in subsurface

soil were less than the SSLs,,. However, because the maximum concentration of one chemical in
surface soil exceeded its SSL,,, receptor exposure through inhalation of fugitive dusts and volatile

emissions from subsurface soil was evaluated as well.

Table 2-5 compares the maximum detected subsurface soil concentrations to protection of groundwater

SSLs for chemical migration from soil to groundwater. The following chemicals were detected in
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subsurface soil at maximum concentrations exceeding the COPC screening levels for protection of

groundwater and were retained as COPCs for subsurface soil at UXO 32:

* PAHs - benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, and
naphthalene.

» Pesticides - 4,4'-DDE, 4,4-DDT, and heptachlor epoxide.

e PCBs - Aroclor-1260.

» Metals - arsenic, cadmium, copper, lead, and nickel.

Concentrations of cobalt, iron, manganese, mercury, and silver in subsurface soil exceeded the
groundwater protection screening levels but were within the background levels. A more refined
evaluation of the potential for chemical migration from soil to groundwater is provided in Section 5.3.4.

2.3.3 Summary

Table 2-6 summarizes the chemicals retained as COPCs for soil at UXO 32. RAGS Part D tables for

COPC selection are included in Attachment 2.
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TABLE 2-1

HUMAN HEALTH SCREENING CRITERIA FOR SOIL
HUMAN HEALTH RISK ASSESSMENT - UXO 32
INDIAN HEAD, MARYLAND

PAGE 1 OF 2
USEPA RsL!" USEPA ssL.?
Chemical CAS Number|  Adjusted Protection of | 4 i /sted Soil
Residential Soil Grousngzvater to Air
DIOXINS/FURANS (NG/KG)
1,2,3,4,6,7,8,9-O0CDD 3268-87-9 15000 C 870 NC
1,2,34,6,7,8,9-OCDF 39001-02-0 15000 C 870 NC
1,2,3,4,6,7,8-HPCDD 35822-46-9 450 C 26 NC
1,2,3,4,6,7.8-HPCDF 67562-39-4 450 C 26 NC
1.2,3,4,7,8,9-HPCDF 55673-89-7 450 C 26 NC
1,2,3,4,7, 8-HXCDF 70648-26-9 45C 26 NC
1,2,3,6,7,8-HXCDD 57653-85-7 45 C 26 NC
1,2,3,6,7,8-HXCDF 57117-44-9 45 C 26 NC
1,2,3,7.8,9-HXCDD 19408-74-3 45 C 2.6 2540000 C
1,2,3,7,8-PECDF 57117-41-6 150 C 8.7 NC
2,3,4,6,7,8-HXCDF 60851-34-5 45 C 2.6 NC
2,3,4,7,8-PECDF 57117-31-4 15 C 0.87 NC
2.3,7,8-TCDD 1746-01-6 45C 0.26 42C
2,3,7,8-TCDF 51207-31-9 45 C 26 NC
2,3,7,8-TCDD EQUIVALENTS NA 45C 0.26 42C
METALS (MG/KG)
ALUMINUM 7429-90-5 7700 N 55000 709000 N
ARSENIC 7440-38-2 039 C 0.0013 769 C
BARIUM 7440-39-3 1500 N 300 70900 N
BERYLLIUM 7440-41-7 16 N 58 1380 C
CADMIUM 7440439 7N 14 1840 C
CALCIUM 7440-70-2 NC NC NC
CHROMIUM 7440-47-3 12000 N® | 99000000 276 C
COBALT 7440-48-4 23N 0.49 1180 C
COPPER 7440-50-8 310N 51 NC
IRON 7439-89-6 5500 N 640 NC
LEAD 7439-92-1 400 14 @ NC
MAGNESIUM 7439-95-4 NC NC NC
MANGANESE 7439-96-5 180 N 57 7090 N
MERCURY 7439-97-6 2.3 N¥ 0.03 NC
NICKEL 7440-02-0 150 N 48 NC
POTASSIUM 7440-09-7 NC NC NC
SELENIUM 7782-49-2 39 N 0.95 NC
SILVER 7440-22-4 39 N 1.6 NC
VANADIUM 7440-62-2 39 N 180 NC
ZINC 7440-66-6 2300 N 680 NC
POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)
2-METHYLNAPHTHALENE 91-57-6 31000 N 750 NC
ACENAPHTHYLENE 208-96-8 340000 N® 22000 © NC
ANTHRACENE 120-12-7 1700000 N 360000 NC
BAP EQUIVALENTS NA 15 C NC NC
BENZO(A)ANTHRACENE 56-55-3 150 C 10 NC
BENZO(A)PYRENE 50-32-8 15 C 3.5 NC
BENZO(B)FLUORANTHENE 205-99-2 150 C 35 NC
BENZO(G,H,)PERYLENE 191-24-2 170000 NV 120000 ! NC
BENZO(K)FLUORANTHENE 207-08-9 1500 C 350 NC
CARBAZOLE 86-74-8 NC NC NC
CHRYSENE 218-01-9 15000 C 1100 NC
DIBENZO(A H)ANTHRACENE 53-70-3 15 C 11 NC
DIBENZOFURAN 132-64-9 7800 N 680 NC
DIETHYL PHTHALATE 84-66-2 4900000 N 12000 NC
DI-N-BUTYL PHTHALATE 84-74-2 610000 N 9200 NC
FLUORANTHENE 206-44-0 230000 N 160000 NC
FLUORENE 86-73-7 230000 N 27000 NC
INDENO(1,2,.3-CD)PYRENE 193-39-5 150 C 120 NC
NAPHTHALENE 91-20-3 3600 C 0.47 17000 N
PHENANTHRENE 85-01-8 170000 N 120000 1) NC
PYRENE 129-00-0 170000 N 120000 NC




TABLE 2-1

HUMAN HEALTH SCREENING CRITERIA FOR SOIL
HUMAN HEALTH RISK ASSESSMENT - UXO 32
INDIAN HEAD, MARYLAND

PAGE 2 OF 2
USEPA RsL™" USEPA ssL®
Chemical CAS Number|  Adjusted Protection of | 4 yisted Soil
Residential Soil Grousng’\:vater to Air
VOLATILES (UG/KG)
ACETONE 67-64-1 6100000 N 4500 NC
CARBON DISULFIDE 75-15-0 82000 N 310 720 SAT
PCBS (UG/KG)
|[AROCLOR-1260 [ 11096-82-5 | 220C ] 24 ] NC ]
PCBS (UG/KG)
4,4-DDD 72-54-8 2000 C 66 NC
4.4'-DDE 72-55-9 1400 C 47 NC
4.4-DDT 50-29-3 1700 C 67 750000 C
ENDOSULFAN If 33213-65-9 37000 N 3000 NC
ENDRIN 72-20-8 1800 N 440 NC
GAMMA-CHLORDANE 5103-74-2 1600 C® 13 @ 72000 C®
HEPTACHLOR EPOXIDE 1024-57-3 53 C 0.15 4700 C
PETROLEUM HYDROCARBONS (MG/KG)
[TOTAL PETROLEUM HYDROCARBONS | NA ] NC | NC [ NC ]

Footnotes:

1 - USEPA RSLs for Chemicals at Superfund Sites, November 2010. The noncarcinogenic values (denoted with a "N" flag)
are the screening level divided by 10 to correspond to a target hazard quotient of 0.1. Carcinogenic values represent an
incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag).

2 - USEPA Sail Screening Levels (SSLs) available from USEPA Internet Site at http://rais.ornl.gov/epa/ssl1.shtml. The
noncarcinogenic values are the screening level divided by 10 to correspond to a target hazard quotient of 0.1.
Carcinogenic values represent an incremental cancer risk of 1.0E-06.

3 - The value is for trivalent chromium.

4 - Calculated from the USEPA website (http://epa-prgs.orni.gov/cgi-bin/chemicals/csl_search).
5 - The value is for mercuric chioride (and other mercury salts).

6 - The value for acenaphthene is used as a surrogate.
7 - The value for pyrene is used as a surrogate.
8 - The value for chlordane is used as a surrogate.

Definitions:

BAP = Benzo(a)pyrene

C = Carcinogen

CAS = Chemical Abstracts Service
N = Noncarcinogen

NC = No Criteria

NA = Not Available

RSL = Regional Screening Level
SAT = Saturated

SSL = Soil Screening Level
USEPA = United States Environmental Protection Agency



OCCROUNDWATER

A MDE Cleanup Rationale for
CAS ] nof | Standards for | cOPC | Contaminant
Number Chemical /ater | Protection of Flag Deletion or
5 Groundwater'® Selection”
DIOXINS/FURANS (NG/KG
3268-87-9 R EFEREXNelols]s) ) NC YES ASL
39001-02-0 NC NO BSL
35822-46-9 RICRYKRZNi Lo s)) ) NC YES ASL
YERER 1,2,3,4,6,7,8-HPCDF 3 NC YES ASL
55673-89-7 RPN WA X-NrTelsl5 5 NC YES ASL
70648-26-9 R XN {esid 5 NC YES . ASL
57653-85-7 RPN A:N) (e r)s] 3 NC ~ YES ASL
57117-44-9 RPN KRy (el 5 NC YES ASL
19408-74-3 RIPXERE:X:XT) (os]s) 5 NC YES ASL
57117-41-6 RIPENE:E1Ie]d 7 NC YES ASL
60851-34-5 PRI ARy (oir] 3 NC YES ASL
57117-31-4 PR NEEIIee]d 4 NC YES ASL
1746-01-6 pPIRNERIH] H NC YES ASL
51207-31-9 PRI B 5 NC YES ASL
2,3,7,8-TCDD EQUIVALENT; NC YES ASL
METALS (MG/KG
7440-38-2 [I\3 ! 0.026 YES ASL
7440-39-3 |BARIUM ) 6000 NO BSL
7440-43-9 AD YES ASL
7440-47-3 |CHROMIUM - ) @1 2E+09 © NO BSL
7439-92-1 AD ’ NC YES ASL
7439-97-6 [z 9V]; NC YES ASL
7782-49-2 |SELENIUM 3 19 NO BSL, BKG
7440-66-6 FANL 14000 YES ASL
POLYCYCLIC AROMATIC HYDROCARB
91-57-6 2-METHYLNAPHTHALENE ) 4400 NO BSL, BKG
208-96-8 |ACENAPHTHYLENE ) "1 100000 NO BSL
120-12-7 |ANTHRACENE ) 470000 NO BSL, BKG
NA BAP EQUIVALENTS® ; NC NO NTX
56-55-3 BENZO(A)ANTHRACENE | 480 NO " BKG
50-32-8 BENZO(A)PYREN 0 YES ASL
205-99-2 |BENZO(B)FLUORANTHENE; 1500 NO BKG
191-24-2  |BENZO(G,H,)PERYLENE ) @] 680000 NO BSL, BKG
207-08-9 |BENZO(K)FLUORANTHENE) 15000 NO | BSL, BKG
218-01-9 |CHRYSENE ) 48000 NO BSL, BKG
53-70-3 DIBENZO(A,H)ANTHRACEN 460 NO BSL
206-44-0 |FLUORANTHENE ) 6300000 NO BSL, BKG
86-73-7 FLUORENE ) 140000 NO BSL, BKG
193-39-5 [INDENO(1,2,3-CD)PYRENE ) 4200 ~ NO BSL, BKG
91-20-3 NAPHTHALENE 150 NO BKG
85-01-8 PHENANTHRENE )y (21 470000 NO BSL, BKG




OCCUFOUNDWATER

A MDE Cleanup Rationale
CAS Chemical n of | Standards for COPC | Contamir
Number emica ‘ater | Protection of Flag Deletiornme———

) Groundwater'® Selectio cae—————

129-00-0 |PYREENE ) 680000 NO BSL, Bk—

PCBS (UG/KG

11096-82-5 [\:{eX &Kol R PTNI) | NC [ YES ] ASL

Footnotes: Codes:

1 - Sample and du plicate are considered ason as a COPC:

2 - Values present e€d are sample-specific quove screening level

3 - The maximum detected concentration is

4 - 95% UTL for suurface soil from Backgrouation as a COPC:
(Tetra Tech, 2002) : low screening level

5 - USEPA RSLs for Chemicals at Superfurelow background concentration

6 - State of Maryla nd Department of the Env toxicity criteria

7 - The chemical iss selected as a COPC if tt

8 - Calculated usirn g half the value of the det

9 - The value is for trivalent chromium.

10 - Calculated fro rm the USEPA website (ht

11 - The value for aacenaphthene is used as

12 - The value for pyrene is used as a surro

Shaded criterion indicates that the maximur
chemical was retained as a COPC.

Definitions:

BAP = Benzo(a)pyrene

C = Carcinogen

CAS = Chemical Abstracts Service
COPC = Chemical of potential concern
J = Estimated value

NA = Not Available

RSL = Regional Screening Level

SSL = Soil Screenimng Level

USEPA = United States Environmental Prot
UTL - Upper Tolera nce Limit



E SOIL

. MDE Cleanup | . Rationale for
CAS Adjusted Standards for | cOPC | Contaminant
Chemical USEPA RSL B . .
Number . ) Residential Flag Deletion or
Residential Soil” Selection®
VOLATILES (UG/KG)
67-64-1 ACETONE 6100000 N 7000000 NO BSL
75-15-0 CARBON DISULFIDE 82000 N 780000 NO BSL
PCBS (UG/KG)
[11096-82-5 [AROCLOR-1260 220 C. | 320 NO BSL
PESTICIDES/PCBS (UG/KG)
72-54-8 4,4-DDD 2000 C 2700 NO BSL
72-55-9 4 4-DDE 1400 C 1900 NO BSL
50-29-3 4,4-DDT 1700 C 1900 NO BSL
33213-65-9 |[ENDOSULFAN i 37000 N 47000 NO BSL
72-20-8 ENDRIN 1800 N 2300 NO BSL
5103-74-2 |GAMMA-CHLORDANE 1600 G0 1800 9 NO BSL
1024-57-3 [HEPTACHLOR EPOXIDE 53 C 70 NO BSL
PETROLEUM HYDROCARBONS (MG/KG)
[NA [TOTAL PETROLEUM HYDROCARBOI NG I NC NO NTX
Footnotes: Rationale Codes:

1 - Sample and duplicate are considered as two sep:
2 - Values presented are sample-specific quantitatior
3 - The maximum detected concentration is used for
4 - 95% UTL for clay-like subsurface soil from Backg
5 - USEPA Soil Screening Levels (SSLs) available fr
are the screening level divided by 10 to correspor
6 - USEPA RSLs for Chemicals at Superfund Sites, !
are the screening level divided by 10 to correspor
(carcinogens denoted with a "C" flag).
7 - State of Maryland Department of the Environmeni
8 - The chemical is selected as a COPC if the maximr
9 - Calculated using half the value of the detection lin
10 - The value is for trivalent chromium.
11 - The value is for mercuric chloride (and other me
12 - The value for acenaphthene is used as a surrog:
13 - The value for pyrene is used as a surrogate.
14 - The value for chlordane is used as a surrogate.

Shaded criterion indicates that the maximum detecte:
chemical was retained as a COPC.

Definitions:

BAP = Benzo(a)pyrene

C = Carcinogen

CAS = Chemical Abstracts Service
COPC = Chemical of potential concern

For selection as a COPC:
ASL = Above screening level

For elimination as a COPC:
BSL = Below screening level
BKG = Below background concentration
NUT = Essential nutrient
NTX = No toxicity criteria




OCCUIGROUNDWATER

CAS A Protection| MDE Cleanup Rationale for
Number Chemical oundwater | Standardsfor | COPC | Contaminant
ssL ©® Protection of Flag Deletion or
METALS (MG/K Grounduater” Selection”
G)
7429-90-5 AL
D oL oL 000 NC NG | BSL BKG
- | : 0.02€ YES ASL
7440393 BARILM 300 6000 NO BSL, BKG
7440-41-7 |BERYLLIUM ’
7440-43-9 [0 ' 58 1200 NO BSL
7440-70-2_|CALCIUM . 27 YES ASL
7440-47-3_|CHROMIUM: N NE NO NUT
7440-48-4 |COBALT 000 2E+09 © NO BSL, BKG
7440-50-8 [QNZd 4 NA NO | BKG
7439-89-6_|IRON 11000 YES ASL
640 NG NO BKG
7439-92-1_ [N ) o
7439-95-4 |MAGNESIUM & he T\IEOS Qﬁ#
7439-96:5 |MANGANESE e e Nt
7439-97-6 |MERCURY : =
2T PR NICKE! ” NO BKG
7440-09-7 |POTASSIUM : NG YES ASL
7782-492_|SELENIUM e NC_ NO NUT
7440-22-4_|SILVER - 19 NO BSL, BKG
7440-62-2_ |VANADIUM - 31 NO BKG
7440-66-6 |ZINC 180 730 NO BSL, BKG
SEMIVOLATILES (UG/KG) 680 14000 NO BSL
91576 |2-
2-METHYLNAPHTHALENE =5 o — ——
208-96-8  |ACENAPHTHYLENE 500 T 5
120-12-7 __|ANTHRACENE o 178888 rr:}g ggt
NA BAP EQUIVALENTS®
X% BENZO(A)ANTHR/ NC NC NO NTX
I BENZO(APYR 0 480 “VES ASL
205-99-2 B D(B ORA : YES ASL
207-08-9 BENZO AR 1500 YES ASL
86-74-8__ |CARBAZOLE =2 15000 YES ASL
218-01-9 _|CHRYSENE = 470 NO NTX
132-64-9_|DIBENZOFURAN e 48000 NO BSL
84-66-2 _ |DIETHYL PHTHALATE = e NO e
84742 |DI-N-BUTYL PHTHALATE 550 20000 NO L
206-44.0 |FLUORANTHENE = 5000000 NO BSL
193395 |INDENO(1,2,3-CD)PYRENE 6300000 NO BSL
91-20-3 NAPHTHZ 120 4200 NO BSL
/ 150 VES ASL
85018 |PHENANTHRENE -
55000 TPYRENE 000 470000 NO BSL
000 660000 NO BSL




OCCURFRROUNDWATER

\P . MDE Cieanup Rationale for
rotection .
CAS ] Standards for | COPC | Contaminant
Chemical oundwater . '
Number ssL © Protection of Flag Deletion or
? Groundwater_(s) Selection”
VOLATILES (UG/KG)
67-64-1 ACETONE 500 22000 NO BSL
75-15-0 CARBON DISULFIDE 310 19000 NO BSL
PCBS (UG/KG
11096-82-5 [[Xzle]elNe] - PLo1) 24 . NC [ YES ] ASL
PESTICIDES/PCBS (UG/KG)
72-54-8  14,4-DDD 66 11000 NO BSL
72-55-9 4,4'-DD : 35000 YES ASL
50-29-3 4,4'-DU b 1200 YES ASL
33213-65-9 |ENDOSULFAN I )00 ' 20000 NO BSL
72-20-8 ENDRIN 140 5400 NO BSL
5103-74-2 |GAMMA-CHLORDANE 13 (9 NC NO BSL
1024-57-3 Li34r: OR EPOXID 25 YES ASL
PETROLEUM HYDROCARBONS (MG/KG)
[NA [TOTAL PETROLEUM HYDROCARBNNC NC | NO | NTX
Footnotes: Rationale Codes:

1 - Sample and duplicate are considered as two se
2 - Values presented are sample-specific quantitati
3 - The maximum detected concentration is used {
4 - 95% UTL for clay-like subsurface soil from Bacl, 2002)
5 - USEPA RSLs for Chemicals at Superfund Sites
6 - State of Maryland Department of the Environme
7 - The chemical is selected as a COPC if the max
8 - Calculated using half the value of the detection
9 - The value is for trivalent chromium.

10 - Calculated from the USEPA website (http://ep:
11 - The value for acenaphthene is used as a surrc
12 - The value for pyrene is used as a surrogate.
13 - The value for chiordane is ussed as a surrogal

Shaded criterion indicates that the maximum detec
chemical was retained as a COPC.

Definitions:

BAP = Benzo(a)pyrene

C = Carcinogen

CAS = Chemical Abstracts Service
COPC = Chemical of potential concern
J = Estimated value

For selection as a COPC:
ASL = Above screening level

For elimination as a COPC:
BSL = Below screening level

BKG = Below background concentration
NUT = Essential nutrient
NTX = No toxicity criteria




OCCURIROUNDWATER

Rationale for
USEPA Protection .
CAS Chemical of Groundwater copPcC Contafnmant
Number H 5) Flag Deletion or
SsL Selection®
METALS (MG/KG)
7429-90-5 |ALUMINUM 55000 NO BSL, BKG
7440-38-2 % 0.00 YES ASL
7440-39-3 |BARIUM 300 NO BSL, BKG
7440-41-7 . {BERYLLIUM 58 NO BSL
7440-43-9 AD 4 YES ASL
7440-70-2 |CALCIUM NC NO NUT
7440-47-3 [CHROMIUM 99000000 © NO BSL, BKG
7440-48-4 |COBALT 0.49 NO BKG
7440-50-8 OPPER YES ASL
7439-89-6 (IRON 640 NO BKG
7439-92-1 AD 4 © YES ASL
7439-95-4 |MAGNESIUM NC NO NUT
7439-96-5 |[MANGANESE NO BKG
7439-97-6 |MERCURY 0.0 NO BKG
7440-02-0 LI 48 YES ASL
7440-09-7 |POTASSIUM NC NO NUT
7782-49-2 |SELENIUM 0.95 NO BSL, BKG
7440-22-4 |SILVER NO BKG
7440-62-2 |[VANADIUM 180 NO BSL, BKG
7440-66-6 |ZINC 680 NO BSL
SEMIVOLATILES (UG/KG) '
91-57-6 2-METHYLNAPHTHALENE 750 NO BSL
208-96-8 ACENAPHTHYLENE 22000 (10 NO - BSL
120-12-7 ANTHRACENE 360000 NO BSL
NA BAP EQUIVALENTS" NC NO NTX
56-55-3 BENZO(A)A RA 0 YES ASL
50-32-8 B O(A)PYR YES ASL
205-99-2 B O(B ORA YES ASL
207-08-9 BENZO ORA 0 YES ASL
86-74-8 CARBAZOLE NC NO NTX
218-01-9 CHRYSENE 1100 NO BSL
132-64-9 DIBENZOFURAN 680 NO BSL
84-66-2 DIETHYL PHTHALATE 12000 NO BSL
84-74-2 DI-N-BUTYL PHTHALATE 9200 NO BSL
206-44-0 FLUORANTHENE 160000 NO BSL
193-39-5 INDENO(1,2,3-CD)PYRENE 120 NO BSL
91-20-3 NAPHTHA 0.4 YES ASL
85-01-8 PHENANTHRENE 120000 MM NO BSL
129-00-0 PYRENE 120000 NO BSL




OCCURRROUNDWATER

Rationale for
USEPA Protection .
CAS Chemical of Groundwater copc Contar.mnant
Number ) ssL ® Flag Deletion or
i Selection®
VOLATILES (UG/KG)
67-64-1 ACETONE 4500 NO BSL
75-15-0 CARBON DISULFIDE 310 NO BSL
PCBS (UG/KG
11096-82-5 Fa{e[od Kol>E& plil1] 24 YES [ ASL

PESTICIDES/PCBS (UG/KG) .

66 NO BSL
4,4'-DDE YES ASL
4,4'-DDT YES ASL

33213-65-9 [ENDOSULFAN I NO BSL
72-20-8 ENDRIN 440 NO BSL
5103-74-2 |GAMMA-CHLORDANE 13 12 NO BSL

(LISl HEPTACHLOR EPOXIDE | YES ASL

PETROLEUM HYDROCARBONS (MG/K

[NA |TOTAL PETROLEUM HYDR | NC [ NO | NTX

Footnotes:

1 - Sample and duplicate are considered':
2 - Values presented are sample-specific «
3 - The maximum detected concentration
4 - 95% UTL for clay-like subsurface soil fstra Tech, 2002)
5 - USEPA RSLs for Chemicals at Superfi
6 - The chemical is selected as a COPC if
7 - Calculated using half the value of the ¢
8 - The value is for trivalent chromium.

9 - Calculated from the USEPA website (h
10 - The value for acenaphthene is used ¢
11 - The value for pyrene is used as a sur
12 - The value for chlordane is used as a':

Shaded criterion indicates that the maximi
chemical was retained as a COPC.

Definitions:

BAP = Benzo(a)pyrene

C = Carcinogen

CAS = Chemical Abstracts Service
COPC = Chemical of potential concern
J = Estimated value '



TABLE 2-6

CHEMICALS RETAINED AS COPCs
HUMAN HEALTH RISK ASSESSMENT - UXO 32
INDIAN HEAD, MARYLAND
PAGE 1 OF 2

Parameter

Surface Soil

Subsurface Soil

Direct Soil to Air Soil to
Contact Groundwater

Direct
Contact

Soil to

Soil to Air Groundwater

DIOXINS/FURANS

1,2,3,4,6,7,8,9-0CDD

x

1.2,3,4,6,7,8.9-OCDF

1.2,3,4.6.7,8-HPCDD

1,2,3,4,6,7.8-HPCDF

1.2,3,4,7,8,9-HPCDF

1,2,3.4,7,8-HXCDF

1,2,3,6,7,8-HXCDD

1,2,3,6.7,8-HXCDF

1,2,3,7,8,9-HXCDD

1,2,3.7,8-PECDF

2,3,4,6,7,8-HXCDF

2,3.4,7,8-PECDF

2,3,7,8-TCDD

2,3,7.8-TCDF

2,3,7,8-TCDD EQUIVALENTS

TOTAL HPCDD

KPR DX XX XX X<

XXX
x

TOTAL HPCDF

TOTAL HXCDD

TOTAL HXCDF

TOTAL PECDF

TOTALTCDD

TOTAL TCDF

METALS

ALUMINUM

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

VANADIUM

ZINC

POLYCYCLIC AROMATIC HYDROCARBONS

2-METHYLNAPHTHALENE

ACENAPHTHYLENE

ANTHRACENE

BAP EQUIVALENT

BENZO(A)ANTHRACENE

BENZO(A)PYRENE

BENZO(B)FLUORANTHENE

X[ [>xx

XXX

BENZO(G.H,)PERYLENE

BENZO(K)FLUORANTHENE

CARBAZOLE

CHRYSENE

DIBENZO(A.HJANTHRACENE

DIBENZOFURAN

DIETHYL PHTHALATE

DI-N-BUTYL PHTHALATE

FLUORANTHENE

FLUORENE

INDENO(1,2,3-CD)PYRENE

NAPHTHALENE

PHENANTHRENE

PYRENE




TABLE 2-6

CHEMICALS RETAINED AS COPCs
HUMAN HEALTH RISK ASSESSMENT - UXO 32
INDIAN HEAD, MARYLAND
PAGE 2 OF 2

Parameter

Surface Soil Subsurface Soil

Direct Soil to Air Soil to Direct Soil to Air Soil to
Contact Groundwater Contact Groundwater

VOLATILES

ACETONE

CARBON DISULFIDE

PCBS

[AROCLOR-1260

PESTICIDES

4,4-DDD

4,4'-DDE

4,4-DDT

ENDOSULFAN 1f

ENDRIN

GAMMA-CHLORDANE

HEPTACHLOR EPOXIDE

PETROLEUM HYDROCARBONS

[TOTAL PETROLEUM HYDROCARBONS

Notes:”

X - Chemical was retained as a chemical of potential concern (COPC).
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3.0 EXPOSURE ASSESSMENT

The exposure assessment phase of the risk assessment defines and evaluates, either quantitatively or
qualitatively, the type and magnitude of human exposure to the chemicals present at or migrating from
the site. The exposure assessment is designed to depict the physical setting of the site, to identify
potentiaily exposed populations and applicable exposure pathways, to calculate concentrations of COPCs
to which receptors might be exposed, and t{o estimate chemical intakes under the identified exposure

scenarios.

Actual or potential exposures at UXO 32 are based on the most likely pathways of contaminant release
and transport, as well as on patterns of human activity. A complete exposure pathway has three
components: a source of chemicals that can be released to the environment, a route of contaminant

transport through an environmental medium, and an exposure or contact point for a human receptor.

3.1 CONCEPTUAL SITE MODEL

A conceptual site model (CSM) facilitates consistent and comprehensive evaluation of potential risks to
human heaith by creating a framework for identifying pathways by which human receptors may come in
contact with environmental media contaminated by site activities. A CSM depicts relationships among the

following elements, which are necessary to define complete exposure pathways:

e Site sources of contamination ¢ Exposure routes

+ Contaminant release mechanisms and ¢ Potential receptors
transport/migration pathways

The elements of the CSM establish the manner and degree to which a potential receptor may be exposed
to chemicals present at the site. The degree of risk incurred by a potential receptor varies according to
the means of exposure, duration of exposure, and specific chemical(s) to which the receptor is exposed.
An exposure, however long in duration, does not necessarily result in an “unacceptable” health or
environmental risk, although risks generally increase with increased frequency and/or duration of

exposure.

Section 3.1.1 discusses the identified sources of possible contamination, Section 3.1.2 discusses
contaminant release mechanisms and transport and migration pathways, and Section 3.1.3 and Table 3-1
provide site-specific summaries of potential receptors and exposure pathways evaluated for UXO 32. A
summary of the exposure routes (addressed quantitatively for each human receptor) is provided in
Table 3-2. Figure 3-1 illustrates the CSM for UXO 32.

051113/P 3-1 CTO 47
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3.1.1 Site Sources of Contamination

UXO 32 is a fenced scrap yard that is approximately 750 feet long and 100 feet wide. A concrete pad
covers a large portion of the site. Potential sources of contamination are electrical transformers and lead
batteries stored at the site. The transformers are believed to have leaked and contaminated soil in the
northwestern portion of UXO 32. UXO 32 is adjacent to Mattawoman Creek. Runoff from the site flows

toward Mattawoman Creek.

3.1.2 Potential Contaminant Release Mechanisms and Transport Pathways

The soil data collected at UXO 32 indicate that past activities have released contaminants to the
surrounding environment. Once chemicals have been released to an environmental medium (e.g., soil),
they may migrate within that medium or migrate to another environmental medium (e.g., air). This section

summarizes potential containment release mechanisms and transport pathways.

Contaminants in surface soil could migrate to air through wind erosion or through volatile emissions.
Contaminant migration from surface soil is mitigated by the concrete pad covering surface soil over a
portion of the site. Subsurface soil is not currently exposed at the site; however, if future construction
occurs and brings subsurface soil to the surface, contaminants in subsurface soil could be transported

into the air through wind erosion or through volatile emissions.
Contaminants can migrate from both surface and subsurface soil to groundwater through leaching. Depth
to groundwater at UXO 32 is approximately 4 feet bgs. Surface water runoff from UXO 32 flows

southwest into Mattawoman Creek.

3.1.3 Potential Current and Future Receptors of Concern and Exposure Pathways

UXO 32 is an active scrap yard surrounded by a fence. Current land use at the site is
commercial/industrial and is expected to remain so for the foreseeable future. The facility maintenance
workers are the only current receptors potentially contacting environmental media at UXO 32. Therefore,
this HHRA focuses on receptor exposure under non residential (e.g., industrial) land use scenarios.
Although the site is unlikely to be used for recreation purposes and residential purposes, recreational and
residential land uses are also evaluated for purposes of completeness and to add in risk-management

decision making.

Under current and potential’hypothetical future land uses, the following potential receptors could be

exposed to contaminated environmental media at UXO 32:

051113/P 3-2 CTO 47



REVISION 0
JUNE 2011

e Construction workers - Construction workers are plausible on site receptors under current and future

land uses. Construction workers could be exposed to chemicals in surface and subsurface soil
through incidental ingestion and dermal contact and to airborne contaminants emanating from soil

through inhalation.

» Industrial workers - Industrial workers are plausible on site receptors under current and future land

uses. These receptors could be directly exposed to chemicals in surface soil through incidental
ingestion, dermal contact, and inhalation of airborne particulates and to vapors emitted from the soil.
Industrial worker exposure to subsurface soil is unlikely; however, because future construction could
potentially bring subsurface soil to the surface, exposure to subsurface sail via incidental ingestion,
dermal contact, and inhalation was evaluated for this receptor to aid in risk management decisions.
This receptor is expected to be exposed to soil equally as often (but less intensely) than the

construction worker.

e Future child and adult recreational users - Because the anticipated future land use for UXO 32 is not

excepted to differ from current uses (i.e., commercial/industrial), a recreational land use scenario is
very unlikely. However, hypothetical future recreational users are evaluated to facilitate risk
management decisions. It was assumed a recreational user may be exposed to potentially
contaminated surface soil through incidental ingestion, dermal contact, and inhalation of chemicals
emitted from soil to the air. Because future construction activities could redistribute subsurface soil at
the surface, recreational users were evaluated for exposure to subsurface soil to aid in risk

management decisions.

» Future child and adult residents - Because the anticipated future land use for UXO 32 is not expected

to differ from current uses (i.e., commercia'I/industriaI), a residential land use scenario is very unlikely.
However, the hypothetical future residential scenario is typically evaluated in a risk assessment to
facilitate risk management decisions. It was assumed that a hypothetical resident may be exposed to
chemicals in surface sail through ingestion, dermal contact, and inhalation of chemicals emitted from
soil to air. Because future construction could potentially redistribute subsurface soil to the surface,
residents were also evaluated for risks associated with subsurface soit to aid in risk management

decisions.

3.2 CENTRAL TENDENCY EXPOSURE AND REASONABLE MAXIMUM EXPOSURE

Traditionally, exposures evaluated in a HHRA were based on the concept of a reasonable maximum
exposure (RME) only, defined as “the maximum exposure that is reasonably expected to occur at a site”
(USEPA, 1989). Subsequent risk assessment guidance (USEPA, 1992) stipulates the need to address

an average case, or central tendency exposure (CTE). However, in this HHRA, only the RME scenario
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was evaluated because the RME scenario is more conservative than the CTE scenario and is typically

the basis of risk management decisions.

3.3 EXPOSURE POINT CONCENTRATIONS

The exposure point concentration (EPC), calculated for each COPC only, is an estimate of chemical
concentrations in an exposure unit (EU) and is used to estimate exposure intakes. An EU is the area
over which receptor activity is expected. The following paragraphs discuss the EUs evaluated in this

HHRA and the guidelines for calculating EPCs.

UXO 32 is considered a single EU for soil data. The following guidelines were used to calculate EPCs for

the evaluation of COPC concentrations in this EU:

e For soil data sets containing at least five samples, the 95-percent upper confidence limit (UCL) on the
arithmetic mean, which is based on the distribution of the data set, was selected as the EPC unless
the UCL exceeded the maximum detected concentration. In this case, the maximum detected
concentration was used as the EPC. The maximum concentration was also used as the EPC in the
event of an insufficient number of detections in a data set (i.e., less than four), in accordance with
USEPA guidance (2010c). Using the maximum value is recommended for small data sets because
defining the distribution of a data set having fewer than five samples is difficult. EPCs were
calculated following USEPA’'s Calculating Upper Confidence Limits for Exposure Point
Concentrations at Hazardous Waste Sites (2002b) and using USEPA’'s ProUCL Version 4.1.00
(2010c) (see Attachment 3).

e The sample quantitation limit was used for non detects to calculate the 95-percent UCL, in
accordance with ProUCL guidance (USEPA, 2010c). Duplicates were averaged to calculate the
EPCs for COPCs in environmental media at UXO 32.

EPCs were calculated for 4 datasets:
¢ Surface soil (current) - Surface soil (0-2 ft bgs), currently exposed
e Surface soil (under cap) — Soil (0-2 ft bgs), currently under concrete slab

» Surface soil (future) — Surface soil currently exposed plus soil (0-2 bgs) under concrete slab

e Subsurface soil — Soil (>2-9 ft bgs).

Only subsurface soil with a starting depth of greater than or equal to 5 feet bgs was included in the

exposure assessment. Soil samples at greater depths would be completely saturated with groundwater.
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Table 3-3 summarizes EPCs used in this HHRA. The RAGS Part D Tables for the EPCs are presented in
Attachment 2.

In accordance with USEPA’s Integrated Exposure Uptake Biokinetic (IEUBK) Model (1994, 2010d) and
their Technical Review Workgroup (TRW) Adult Lead Model (USEPA, 2003b), average lead
concentrations were used to estimate blood-lead levels from exposure to lead. This is because the first
step in the model caiculations is to develop a central estimate of blood-lead concentrations, which
requires an “appropriate average concentration” for an individual. Table 3-3 summarizes EPCs used in
this HHRA. The RAGS Part D Tables for the EPCs are presented in Attachment 2.

3.4 CHEMICAL INTAKE ESTIMATION

Methodologies and techniques for estimating exposure intakes are presented in this section. Intakes for
the identified potential receptor groups were calculated using current USEPA risk assessment guidance
and are presented in the risk assessment spreadsheets. Risk assessment results are presented using

the USEPA RAGS Part D Table format. Exposure assumptions are presented in Table 3-4.

Non-carcinogenic intakes were estimated using the concept of an average annual exposure, and
carcinogenic intakes were calculated as an incremental lifetime exposure, which assumes a life
expectancy of 70 years. The exposure assumptions reflect current USEPA guidance. Most of the
exposure assumptions used to estimate chemical intakes are based on default assumptions described in
several USEPA guidance documents (e.g., 1989, 1991, 1993, 1997a, and 2004). The following

paragraphs discuss the non default receptor-specific exposure assumptions used in the risk assessment.

341 Incidental Ingestion of Soil

Direct physical contact with soil at UXO 32 may resuit in the incidental ingestion of chemicals. Chemical

intake for the incidental ingestion of soil is estimated in the following manner (USEPA, 1989):

(C,)IR)FIEF)ED)CF)

Intake =
(BW)(AT)
where:
Intake = chemical intake from soil (mg/kg/day)
C, = chemical concentration in soil (mg/kg)
IR = ingestion rate (mg/day)
Fi = fraction ingested from contaminated source (dimensionless)
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EF = exposure frequency (days/year)
ED = exposure duration (year)
CF = conversion factor (1x10- kg/mg)
BW = body weight (kg)
AT = averaging time (days)

for non-carcinogens, AT = EDx365 days/year

for carcinogens, AT = 70 yrx365 days/year

Most of the exposure assumptions used to estimate chemical intakes from incidental ingestion of soil are
based on default assumptions described in standard USEPA guidance. These assumptions are
summarized in Table 3-4. The following paragraph briefly discusses the non default receptor-specific

exposure assumptions for incidental ingestion of soil used in the HHRA.

The selected exposure frequency assumptions consider anticipated receptor activities at UXO 32. [t was
assumed that construction workers assigned to future excavation projects at UXO 32 would be exposed
to soil for 250 days per year for 1 year. It was also assumed that site recreational users would be

exposed to soil an average of 1 day per week, or 52 days per year.

3.4.2 Dermal Contact with Soil

Direct physical contact with soil may result in dermal absorption of chemicals. Exposure associated with

dermal contact with soil is estimated as follows (USEPA, 2004):

_ (C,)(SA)(AF)ABS)(CF)EF)ED)

Intake
(BW)(AT)
where:
Intake = amount of chemical absorbed during contact with soil (mg/kg/day)
Cs = chemical concentration in soil (mg/kg)
SA = skin surface area available for contact (cm?)
AF = skin adherence factor {mg/cm? event)
ABS = absorption factor (dimensionless)
CF = conversion factor (1x10% kg/mg)
EF = exposure frequency (days/year)
ED = exposure duration (year)
BW = body weight (kg)
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AT

averaging time (days)
for non-carcinogens, AT = EDx365 days/year

for carcinogens, AT = 70 yrx365 days/year

Most of the exposure assumptions used to estimate chemical intakes from dermal contact with soil are
based on the default assumptions described in the standard USEPA guidance and are summarized in
Table 3-4. The following paragraphs briefly discuss the non default receptor-specific exposure

assumptions for dermal contact with soil used in the HHRA.

The same exposure frequencies and durations recommended for evaluating incidental ingestion of soil
were used to estimate chemical intakes for dermal contact with soil. The soil adherence factors

presented are from Exhibits 3.3 and 3.5 of RAGS Part E.

For chemicals identified as COPCs in soil, the chemical-specific dermal absorption factors in RAGS Part
E were used to evaluate the COPCs for soil. USEPA Region 3 dermal guidance (2003a) was consulted if
chemical-specific absorption factors were not available in RAGS Part E. Values used in this risk

assessment are presented in Table 3-5.

3.4.3 Inhalation of Air Containing Fugitive Dust/Volatiles Emitted from Soil

Intakes of both particulates and vapors/gases are calculated using the same equation, as follows

(USEPA, 2009a):

£c - (C.)ET)EF)ED)
AT
where:
EC = exposure concentration (mg/m?3)
Caic = concentration of chemical in air (mg/m3)
ET = exposure time (hours/day)
EF = exposure frequency (days/year)
ED = exposure duration (year)
AT = averaging time (days);

= for non-carcinogens, AT = ED x 365 days/year x 24 hours/day
= for carcinogens, AT = 70 yr x 365 days/year x 24 hours/day

Most of the exposure assumptions used to estimate chemical intakes from inhalation of fugitive

dusts/volatile emissions from surface and subsurface soil were based on default assumptions described
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in standard USEPA guidance and are summarized in Table 3-4. The same exposure frequencies and
durations used to estimate incidental ingestion of soil intakes were used to estimate exposure via

inhalation of fugitive dust/volatile emissions for surface and subsurface soil.

The concentrations of chemicals in air resulting from emissions from soil are developed following
procedures presented in USEPA Soil Screening Guidance (2002a). Chemical concentrations in air are

calculated as follows:

Cair :Csoilx ;-*__1_
PEF ' VF

where:
Cair = chemical concentration in air (mg/m3)
Cs = chemical concentration in soil (mg/kg)
PEF = particulate emission factor (m3/kg)
VF = volatilization factor (m3/kg)

No VOCs were identified as COPCs in soil; therefore, the above equation reduces to:

1
air = Cgoil X BEF

C
The particulate emissions factor (PEF) relates the concentration of a chemical in soil to the concentration
of dust particles in air. A PEF value of 3.23 x 10*® m3/kg was obtained from USEPA’s Soil Screening
Internet site at http://rais.ornl.gov/epa/ssi1.shtml. This is the default value for Philadelphia, Pennsylvania,
which is the closest city to Indian Head, Maryland listed on the Internet site. Because air emissions
resulting from fugitive dust emissions settings will be different than dust emissions generated during
construction activities, a separate PEF was used for construction activities. The PEF for construction
workers (1.43 x 10*6 m¥kg) was calculated using the equations presented in the supplemental SSL
guidance document (USEPA, 2002a). Sample PEF calculations were calculated are presented in
Attachment 4.

344 Exposure to Lead

The equations and methodology presented in the previous section cannot be used to evaluate exposure
to lead because of the absence of published dose response parameters. Thus, exposure to lead was

assessed using the following models:
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e USEPA’s IEUBK Model for Lead, Version 1.1 Build 11 (2010d). This model is typically used to

evaluate lead exposure assuming a residential land use scenario.

e USEPA's TRW Model for Lead (2003b and 2009b). This model is typically used to evaluate lead

exposure assuming a non residential land use scenario.

The IEUBK model for lead (USEPA, 1994 and 2010d) is designed to estimate blood levels of lead in
children under 7 years old based on either default or site specific input values for air, drinking water, diet,
dust, and soil exposure. Studies indicate that infants and young children are extremely susceptible to
adverse effects from exposure to lead. Considerable behavioral and developmental impairments have
been noted in children with elevated blood lead levels. The threshold for toxic effects from this chemical
is believed to be in the range of 10 to 15 micrograms per deciliter (ug/dL). Blood lead levels greater than

10 pg/dL are considered a “concern.”

The IEUBK model for lead was used to address exposure to lead in children when detected soil or
sediment concentrations exceeded the OSWER SSL of 400 mg/kg for residential land use (USEPA,
1994). Average chemical concentrations, as well as default parameters for some input parameters, were
used in the evaluation. Estimated blood lead levels and probability density histograms are presented to

support this analysis and are included in Attachment 5. _

Non residential adult exposure to lead in soil was evaluated using USEPA’'s TRW model for lead (2003b
and 2009b). In this model, adult exposure to lead in socil is addressed by evaluating the relationship
between lead concentrations in site soil and the blood tead concentrations in the developing fetuses of
adult women. The Adult Lead Model generates a spreadsheet for each exposure scenario evaluated
(i.e., industrial and recreational). Model outputs are the probabilities that blood lead concentrations in
fetuses will exceed 10 ug/L. These probabilities were calculated in accordance with the following USEPA

guidelines:

e Use of the TRW Interim Adult Lead Methodology in Risk Assessment (1999)
e Frequently Asked Questions (FAQs) on the Adult Lead Model (2010b)

No models are currently available to evaluate periodic exposure of child recreational users to lead;
therefore, the results of the IEUBK model for children were used to qualitatively assess this receptor's
exposure risk. Potential adverse effects from exposure to lead are expected to be of lesser magnitude for

child recreational users than for young children based on less frequent exposures.
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345 Summary of Exposure Parameters

Table 3-4 summarizes exposure input parameters for all exposure pathways for identified potential
receptor groups at UXO 32. In general, standard default parameters (e.g., USEPA, 1989, 1991, 19974,
2004), which combine mid range and upper end exposure factors, were used to assess RME conditions.

As discussed previously, CTE conditions were not assessed in this HHRA.
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SELECTION OF EXPOSURE PATHWAYS

TABLE 3-1

HUMAN HEALTH RISK ASSESSMENT - UXO 32

INDIAN HEAD, MARYLAND

PAGE 1 OF 2
Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion
Timeframe Medium Point Population Age Route Analysis of Exposure Pathway
Current/Future Surface Sail Surface Sail UXO 32 Construction Adult Ingestion Quant . X . X X o
Construction workers may have contact with surface soil during excavation activities.
Workers Dermal Quant
Industrial Adult Ingestion uant : . .
! 9 Q Industrial workers may contact surface soil during normal work activities.
Workers Dermal Quant
Air Caonstruction Aduit Inhalation Quant  [Construction workers may be exposed to fugitive dust and.volatile emissions during construgction
Workers activities.
Industrial Adult Inhalation Quant  [Industrial workers may be exposed to fugitive dust and volatile emissions during normal work
Workers activities.
Subsurface Soil | Subsurface Soil Construction Adult Ingestion Quant : ) . . . -
Construction workers may have contact with subsurface soil during excavation activities.
Workers Dermal Quant
Industriat Adult Ingestion Quant  |Although exposures to subsurface soil by industrial workers are considered unlikely at the site,
Workers Dermal Quant |this scenario was included to.aid in future risk management decisions.
Air Construction Adult Inhalation Quant  |Construction workers may be exposed to fugitive dust and volatile emissions during construction
Workers activities.
Industrial Adult tnhalation Quant  |Although exposures to subsurface soil by industrial workers are considered unlikely at the site,
Workers this scenario was included to aid in future risk management decisions.
Future Surface Soil Surface Soil UXO 32 Recreational Child Ingestion Quant
Users Dermal Quant
Adult ingestion Quant
Dermatl Quant
Residents Child Ingestion Quant
Dermal Quant
Adult Ingestion Quant
Dermal Quant Although a future residential scenario is considered untikely at the site,
Air Recreational Child Inhalation Quant this scenario was included to aid in future risk management decisions.
Users
Adult Inhalation Quant
Residents Child Inhalation Quant
Aduit Inhalation Quant




TABLE 341

SELECTION OF EXPOSURE PATHWAYS
HUMAN HEALTH RISK ASSESSMENT - UXO 32
INDIAN HEAD, MARYLAND

PAGE 2 OF 2
Scenario Medium Exposure - Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion
Timeframe Medium Paint Population Age Route Analysis of Exposure Pathway
Subsurface Soil | Subsurface Soil Recreational Child Ingestion Quant
Users Dermal Quant
Adult Ingestion Quant
Dermal! Quant
Residents Child Ingestion Quant
Dermat Quant
Adult ingestion Quant
Dermal Quant _ |Although a future residential scenario is considered unlikely at the site,
Air Recreational Child Inhalation Quant this scenario was included to aid in future risk management decisions.
Users
Adult Inhalation Quant
Residents Child Inhalation Quant
Adult Inhalation Quant
Notes:

Quant - Quantitative.




TABLE 3-2

RECEPTORS AND EXPOSURE ROUTES FOR QUANTITATIVE EVALUATION
HUMAN HEALTH RISK ASSESSMENT - UXO 32
INDIAN HEAD, MARYLAND

Receptors Exposure Routes

Construction Workers e Soil dermal contact (surface/subsurface)
{current/future land use) * Soil incidental ingestion (surface/subsurface)

e Inhalation of air/dust/emissions (surface/subsurface)
Industrial Workers e Soil dermal contact (surface/subsurface'™")
(current/future land use) + Soil ingestion (surface/subsurface(”)

e _Inhalation of air/dust/emissions (surface/subsurface'")
Recreational Users  Soil dermal contact (surface/subsurface'")
(children and adults) e Soil ingestion (surface/subsurface“))
(future land use) ¢ Inhalation of air/dust/emissions (surface/subsurface“))
Hypothetical Residents + Soil dermal contact (surface/subsurfacem)
(children and adults) * Soil ingestion (surface/subsurface“))
(future land use)  Inhalation of air/dust/emissions (surface/subsurface'")

1— These receptors are not expected to be exposed to subsurface soil, but exposure to subsurface was
evaluated to aid in risk management decisions.




TABLE 3-3

EXPOSURE POINT CONCENTRATIONS
HUMAN HEALTH RISK ASSESSMENT - UXO 32
INDIAN HEAD, MARYLAND

Surfz.lce Surfe.ace Surfa.ce Subsurface Soil

Parameter Soil Soail Soil (mglkg)
Current (ma/kq) Under Cap Future (mg/kq)

DIOXINS/FURANS
[2,3,7,8-TCDD EQUIVALENTS NA | 9E-05 ™M | 9E-05 [ Na ]
METALS
ARSENIC 114 @ 68.1 ® 143 @ 110 ©
CADMIUM 1.8 69 13.1 © NA
LEAD 65.1 1672 ¥ 503 ) NA
MERCURY NA 33 ™ 33 NA
ZINC NA 3500 3500 NA
POLYCYCLIC AROMATIC HYDROCARBONS
[BAP EQUIVALENT | 035@ NA | 036® | 0480 |
PCBS
{AROCLOR-1260 | 025® 8 © [ 44 T  nNA |

Notes:

NA - Not applicable. Not a COPC for this medium.
1 -Maximum detected concentration
2 - 95% Approximate Gamma UCL
3 - 95% Student's-t UCL

4 - 95% H-UCL

5-97.5% KM (Chebyshev) UCL

6 -95% KM (t) UCL

7 - Arithmetic Mean

8 - 95% KM (BCA) UCL

‘9 - 95% KM (Chebyshev) UCL

10 - 99% KM (Chebshev) UCL

Risk Assessment Guidance for Superfund (RAGS) Part D tables for the exposure point concentrations and

ProUCL printouts are included in Attachment 3.

See ProUCL guidance (USEPA, 2010) for statistics listed above.



TABLE 34

SUMMARY OF EXPOSURE INPUT PARAMETERS
HUMAN HEALTH RISK ASSESSMENT - UXO 32
INDIAN HEAD, MARYLAND

Recreational Users Future On-Property Residents
Exposure Parameter Construction Industrial Worker X .
Worker Child Adult Child Adult
All Exposures
Cuoi (Mglkg) Maximum or Maximum or Maximum or Maximum or Maximum or Maximum or
sot (MGG 95% ucL™ 95% UcL™ 95% ucL 95% UCL® 95% UcL™ 95% ucL"
ED (years) 1% 252 6% 249 6% 249
BW (kg) 70% 70¥ 15 70 15 70
AT, (days) ED x 365 ED x 365 ED x 365 ED x 365 ED x 365% ED x 365
AT, (days) 25,550 25,550 25,5507 25,550 25,550 25,550
Incidental Ingestion/Dermal Contact with Soi
IR (mg/day) 330%@ 100®@ 200 100% 200% 100"
EF-Soil {days/year) 250 250@ 52181 5219 350 350"
Fl (unitless) 1@ 1@ 14 1@ 1@ 1@
SA (cm?) 3,300 3,300 2.8009 5700® 2,800 5,700
AF (mg/cm*event) 0.3% 0.2® 0.2® 0.07® 0.2 0.07%
EV (events/day) 16 1 1® 1M 1@ 10
ABS (unitless) Chemical Specific| Chemical Specific | Chemical Specific | Chemical Specific | Chemical Specific | Chemical Specific
CF (kg/mg) 1E-06 1E-06 1E-06 1E-06 1E-06 1E-06
Inhalation Fugitive Dust/Volatile Emissions from Soil
Cq {mg/m?) Calculated Caicuiated Calculated Calculated Calculated Caiculated
ET (hours/day) 8(2) 8(2) 45 45 24 244
PEF (m%/kq) 1.43E+06% 3.23e+09" 3.23E+09" 3.23e+09" 3.23e+097 3.23E+097"
Notes:
ABS  Absorption factor
AF Soil-to-skin adherence factor
AT, Averaging time for carcinogenic effects
AT, Averaging time for noncarcinogenic effects
B Bunge Model partitioning coefficient
BW Body weight
CF Conversion factor
CR Contact rate

Csoivar EXposure concentration for soil/air

ED Exposure duration

EF Exposure frequency

ET Exposure time

EV Event frequency

Fi Fraction ingested from contaminated source

IR Ingestion rate

Ky Permeability coefficient from water through skin

PEF Particulate Emission Factor

Q/C Inverse of mean concentration at the center of the source
SA Skin surface area available for contact

T Lag time

t Time it takes to reach steady-state conditions
tevent Duration of event

Um Mean annual wind speed

Ut Equivalent threshold of wind velocity at 7 m.
\4 Fraction of vegetative cover

VF Volatilization Factor

1 - USEPA, 2002: Calcutating Upper Confidence Limits for Exposure Paint Concentrations at Hazardous Waste Sites. OSWER 9285.6-10.
2 - USEPA, 2002: Supplementai Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.
3 - USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manualt, Part A.
4 - USEPA, 1991: Risk Assessment Guidance for Superfund - Supplemental Guidance- Standard Defauit Exposure Factors Interim Final.
S - Professional judgment, assumed on site for 4 hours per day 1 day per week.
6 - USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final.
7 - USEPA, 2010: Soil Screening Guidance calculation Internet site at http://risk.Isd.ornl.gov/calc_start.htm.
Site-specific values for Philadelphia, Pennsylvania.



TABLE 3-5

INTERMEDIATE VARIABLES FOR CALCULATING DAeven)
HUMAN HEALTH RISK ASSESSMENT - UXO 32
INDIAN HEAD, MARYLAND

Chemical of Medium Dermal Absorption FA Ky T(event) ) Tau ™ B

Potential Concern Fraction (soil) Value Value [  Units Value |  Units Value | Units Value | Units Value
Semivolatile Organics
|BAP Equivalent Soil i 0.13 | NA ] NA ] NA ] NA ] NA ] NA | NA NA ] NA NA
Dioxins/Furans :
[2,3,7,8-TCDD Equivalents Soil ] 0.03 | NA ] NA ] NA ] NA ] NA ] NA ] NA NA NA NA
PCBs
[Aroclor-1260 Soil [ 0.14 | NA ! NA | NA | NA ] NA .| NA NA NA ] NA NA
inorganics )
Arsenic Sail 0.03 NA NA NA NA NA NA NA NA NA NA
Cadmium Sail 0.001 NA NA NA NA NA NA NA NA NA NA
Lead Soil 0 NA NA NA NA NA NA NA NA NA NA
Mercury Soil 0.001 NA NA NA NA NA NA NA NA NA NA
Zinc Soil 0.001 NA NA NA NA NA NA NA NA NA NA
Notes:

All values from USEPA's Risk Assessment Guidance for Superfund Volume 1: Human Health Evaluation Manual (Part E, Supplemental Gwdance for Dermal Risk Assessment) Final, July 2004.

1 - T(event) 18 4 hours for construction workers; 1 hour for hypothetical child residents, and 0.58 hours for hypothetical adult residents.

FA = Fraction absorbed water.
K, = Dermal permeability coefficient of compound in water.

Tieveny = Event duration.
Tau = Lag time.

T* = Time to reach steady state.

its permeability coefficient across the viable epidermis.
NA = Not applicable.

B = Dimensionless ratio of the permeability coefficient of a compound through the stratum corneum relative to
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4.0 TOXICITY ASSESSMENT

The toxicity assessment seeks to identify potential adverse health effects in exposed populations.
Quantitative estimates of the relationship between the magnitude and type of exposures and the severity
or probability of human health effects are defined for the identified constituents of concern. Quantitative
toxicity values determined during this component of the risk assessment are integrated with exposure

assessment outputs to characterize the potential occurrence of adverse health effects for each receptor

group.

The reference dose (RfD) is the toxicity value used to evaluate non-carcinogenic health effects for
ingestion and dermal exposures. The reference concentration (RfC) is used to evaluate non-carcinogenic
health effects for inhalation exposures. The RfD and RfC estimate a daily exposure level for a human
population that is unlikely to pose an appreciable risk during a portion or all of a human lifetime. It is
based on a review of animal and/or human toxicity data, with adjustments for various data uncertainties.
Carcinogenic effects are quantified using the cancer slope factor (CSF) for ingestion and dermal
exposures and using inhalation unit risks (IURs) for inhalation exposure that are plausible upper bound
estimates of the probability of the development of cancer per unit intake of the chemical over a lifetime.

These are typically based on dose response data from human and/or animal studies.

4.1 TOXICITY CRITERIA FOR ORAL AND INHALATION EXPOSURES

Oral RfDs and CSFs and inhalation RfCs and [URs used in the UXO 32 risk assessment were obtained
from the following primary USEPA literature sources selected per USEPA guidance (2003c):

e Integrated Risk Information System (IRIS).

¢ USEPA’'s Provisional Peer Reviewed Toxicity Values (PPRTVs) - The Office of Research and
Development/National Center for Environmental Assessment (NCEA) Superfund Health Risk
Technical Support Center develops chemical specific PPRTVs when requested by USEPA’s
Superfund program.

e Other toxicity values - These sources include, but are not limited to, California Environmental
Protection Agency (Cal EPA) toxicity values, Agency for Toxic Substances and Disease Registry
(ATSDR) values, and the Annual Health Effects Assessment Summary Tables (HEAST) (USEPA,
1997b).
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Although toxicity criteria can be found in several toxicological sources, USEPA’s IRIS online database is
the preferred source of toxicity values. This database is continuously updated, and its values are verified
by USEPA. Toxicity criteria for UXO 32 COPCs are presented in Tables 4-1 through 4-4,

4.2 TOXICITY CRITERIA FOR DERMAL EXPOSURE

RfDs and CSFs in the scientific literature are typically expressed as “administered” (i.e., not absorbed)
doses; therefore, these values are considered inappropriate for estimating risks associated with dermal
exposures. Oral dose response parameters based on administered doses must be adjusted to absorbed

doses before they can be compared to estimated dermal exposure intakes.

When oral absorption is essentially complete (i.e., 100 percent), an absorbed dose is equivalent to the
administered dose and therefore no toxicity adjustment is necessary. Conversely, when the
gastrointestinal absorption of a chemical is poor (e.g., 1 percent), the absorbed dose is smaller than the
administered dose, and toxicity factors based on absorbed dose should be adjusted to account for the
difference in the absorbed dose relative to the administered dose. USEPA (2004) recommends a
50-percent absorption cut off to reflect the intrinsic variability in analyzing absorption studies. Therefore,
the adjustment from administered to absorbed dose was only performed when the chemical specific
gastrointestinal absorption efficiency was less than 50 percent. The adjustment from administered to
absorbed dose was made using chemical specific gastrointestinal absorption efficiencies published in
numerous sources of guidance (e.g., USEPA 2004 [the primary reference], IRIS, ATSDR toxicological

profiles, etc), using the following equations:

RfDdermaI = (RfDoraI )(ABSG| )
CSFdermal = (CSFora|) /(ABSG,)

where:
ABSg = absorption efficiency in the gastrointestinal tract
RfDyermal = reference dose for dermal exposures
RfDgrai = reference dose for oral exposures
CSF4ermar = cancer slope factor for dermal exposures
CSFya = cancer slope factor for oral exposures

As noted, the preceding adjustment of the oral toxicity criteria (i.e., RfDs and CSFs) is necessary so that
the dermal route of exposure may be quantitatively evaluated in the baseline risk assessment. Further

explanation of this procedure and its necessity are presented in Appendix A of USEPA RAGS Part A.
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4.3 CHROMIUM TOXICITY

Toxicity criteria are available for different forms of chromium, which is considered more toxic in the
hexavalent state. Chromium speciation was not performed for the soil samples collected at UXO 32.
Based on the known site history, chromium was not used at the site, and there is no reason to expect
hexavalent chromium to be present. Therefore chromium was evaluated as trivalent chromium in this
HHRA.
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NON-CANCER TOXICITY DATA -- ORAL/DERMAL
HUMAN HEALTH RISK ASSESSMENT - UXO 32

TABLE 4-1

INDIAN HEAD, MARYLAND

Chemical Chronic/ Oral RfD Oral Absorption Absorbed RfD for Dermal® Primary Combined RfD:Target Organ(s)
of Potential Subchronic Efficiency Target Uncertainty/Modifying .
Concern Value Units for Dermal™ Value Units Organ(s) Factors Source(s) Date(s)
{MM/DD/YYYY)

Dioxins/Furans
2,3,7,8-TCDD Equivalents | Chronic 1.0E-09 [ mgikg/day | 1 | 1.0E-09 mg/kg/day NA NA | CalEPA ] 9/2009
PCBs X
Aroclor-1260 | NA NA ] NA | NA | NA NA NA NA | NA ] NA
Semivolatile Organic Compounds
Benzo(a)pyrene Equivalents [ NA NA | NA | NA | NA NA NA NA [ NA | NA
Inorganics
Arsenic Chronic 3.0E-04 mg/kg/day 1 3.0E-04 mg/kg/day Skin, CVS 3N IRIS 3/14/2011
Cadmium Chronic 1.0E-03 mg/kg/day 0.025 2.5E-05 mg/kg/day Kidney 10/1 IRIS 3/14/2011
Lead NA NA NA NA NA NA NA NA NA NA
Mercury"™” Chronic 3.0E-04 mg/kg/day 0.07 2.1E-05 mg/kg/day Autoimmune 1000/1 IRIS 3/14/2011
Zinc Chronic 3.0E-01 mg/kg/day 1 3.0E-01 mg/kg/day Blood 3/1 IRIS 3/14/12011
Notes:

1-U.8. EPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for

Dermal Risk Assessment) Interim. EPA/540/R/998/005.

2 - Adjusted dermal RfD = Oral RfD x Oral Absorption Efficiency for Dermal.

3 - Values for mercuric chloride and other mercury salts.

Definitions:

Cal EPA = California Environmental Protection Agency, Technical Support Document for Describing Available Cancer Slope Factors, September 2009.

CVS = Cardiovascular system

IRIS = Integrated Risk Information System

NA = Not Available.
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TABLE 4-2

NON-CANCER TOXICITY DATA -- INHALATION
HUMAN HEALTH RISK ASSESSMENT - UXO 32
INDIAN HEAD, MARYLAND

Chemical Chronic/ Inhalation RfC Extrapolated RfD" Primary Combined RfC : Target Organ(s)
of Potential Subchronic Target Uncertainty/Modifying
Concern Value Units Value Units Organ(s) Factors Source(s) Date(s)
(MM/DD/YYYY)

Dioxins/Furans
2,3,7,8-TCDD Equivalents Chronic 4.0E-08 mgm3 | 11608 | (mglkg/day) | NA NA CalEPA | 9/2009
PCBs
Aroclor-1260 NA NA NA | NA [ NA | NA NA NA [ NA
Semivolatile Organic Compounds
Benzo(a)pyrene Equivalents NA NA NA | NA ] “NA | NA NA NA [ NA
Inorganics
Arsenic Chronic 1.5E-05 mg/m3 4.3E-06 (mg/kg/day) NA NA Cal EPA 9/2009
Cadmium Chronic 1.0E-05 mg/m3 2.9E-06 (mg/kg/day) Kidney 9N ATSDR 9/2008
Lead NA NA NA NA NA NA NA NA NA
Mercury® Chronic 3.0E-05 mg/m’ 8.6E-06 (mg/kg/day) CNS, Kidney NA Cal EPA 9/2009
Zinc NA NA NA NA NA NA NA NA NA
Notes:

1 - Extrapolated RfD = RfC *20m”/day / 70 kg
2 - Values for mercuric chloride and other mercury salts.

Definitions:

ATSDR = Agency for Toxic Substances and Disease Registry.
Cal EPA = California Environmental Protection Agency, Technical Support Document for Describing Available Cancer Slope Factors, September 2009.

CNS = Central Nervous System
NA = Not Applicable
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TABLE 4-3

CANCER TOXICITY DATA -- ORAL/DERMAL
HUMAN HEALTH RISK ASSESSMENT - UXO 32
INDIAN HEAD, MARYLAND

Chemical Oral Cancer Slope Factor Oral Absorption Absorbed Cancer Slope Factor Weight of Evidence/ Oral CSF
of Potential Efficiency for Dermal® Cancer Guideline
Concern Value Units for Dermal'"! Value Units Description Source(s) Date(s)
(MM/DD/YYYY)
Dioxins/Furans
2,3,7.8-TCDD Equivalents [ 1.30E+05 (matka/day)' | 1 | 1.3E+05 | (markg/day)” B2 / Probable human carcinogen | Cal EPA | 9/2009
PCBs
Aroclor-1260 | 2.00E+00 (matka/day)’ | 1 | 200E+00 | {(ma/ka/day)' B2/ Probable human carcinogen [ USEPA(1) | 9/1996
Semivolatile Organic Compounds ’
Benzo(a)pyrene Equivalents | 7.3E+00 (ma/ka/dayy’ | 1 [ 7.38+00 | (mg/kg/day)’ B2 / Probable human carcinogen | IRIS | 3/14/2011
Inorganics
Arsenic 1.5E+00 (mg/kg/dayy’ 1 1.5E+00 (ma/ka/day)’ A/ Known human carcinogen RIS 3/14/2011
Cadmium NA NA NA NA NA B1 / Probable human carcinogen IRIS 3/14/2011
Lead NA NA NA NA NA B2 / Probable human carcinogen IRIS 3/14/2011
Mercury NA NA NA NA NA C / Possible human carcinogen IRIS 3/14/2011
Zinc NA NA NA NA NA D /Not classifiable as to human IRIS 3/14/2011
carcinogenicity

Notes:

1 - USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPA/540/R/99/005.
2 - Adjusted cancer slope factor for dermal = Oral cancer slope factor / Oral absorption efficiency for dermal.

Definitions:

IRIS = Integrated Risk Information System.

NA = Not Available.

Cal EPA = California Environmental Protection Agency, Technical Support Document for Describing Available Cancer Slope Factors, September 2009.
USEPA(1) = U.S. EPA, PCBs: Cancer Dose-Response Assessment and Applications to Environmental Mixtures, September 1996, EPA/600/P-96/001F.
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TABLE 4-4

CANCER TOXICITY DATA -- INHALATION
HUMAN HEALTH RISK ASSESSMENT - UXO 32
INDIAN HEAD, MARYLAND

Chemical » Unit Risk Inhalation Cancer Weight of Evidence/ Unit Risk : Inhalation CSF
of Potential Slope Factor!" Cancer Guideline
Concern Value Units Value Units Description Source(s) Date(s)
{MM/DD/YYYY)

Dioxins/Furans
2,3,7.8-TCDD Equivalents [ 380E+01 [  ugm®)" | 13E+05 | (mgkgiday)’ | B2/ Probable human carcinogen [ Cal EPA | 9/2009
PCBs
Aroclor-1260 | 57804 | (ugmy'’ | 206400 | (mgkgiday | B2/ Probable human carcinogen | USEPA(1) | 9/1996
Semivolatile Organic Compounds ) .
Benzo(a)pyrene Equivalents ] 11603 [ om¥' T 39E+00 | (mgkgiday]’ | NA [ Cal EPA | 9/2009
Inorganics
Arsenic 4.3E-03 (ug/m?)’ 1.5E+01 (mg/kg/day)* A / Known human carcinogen IRIS 3/14/2011
Cadmium 1.8E-03 (ug/m®)" 6.3E+00 (mg/kg/day)’ B1/ Probable human carcinogen IRIS 3/14/2011
Lead NA NA NA NA B2 / Probable human carcinogen IRIS 3/14/2011
Mercury NA NA NA NA C / Possible human carcinogen IRIS 3/14/2011
Zinc © NA NA NA NA D / Not classifiable as to human carcinogenicity NA NA
Notes:
1 - Inhalation CSF = Unit Risk * 70 kg / 20m*/day.
Definitions:

IRIS = Integrated Risk Information System.

NA = Not Available.

Cal EPA = California Environmentai Protection Agency, Technicat Support Document for Describing Available Cancer Slope Factors, September 2009.
USEPA(1) = U.S. EPA, PCBs: Cancer Dose-Response Assessment and Applications to Environmental Mixtures, September 1996, EPA/600/P-96/001F.
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5.0 RISK CHARACTERIZATION

This section characterizes the potential human health risks associated with exposures to COPCs at UXO
32. Potential risks (non-carcinogenic and carcinogenic) for human receptors from exposures as outlined
in the exposure assessment were quantitatively determined during the risk characterization component of
this HHRA. Sections 5.1 and 5.2 outline the methods used to quantitatively estimate the type and
magnitude of potential risks to human receptors. Summaries of the risk charactefization for UXO 32 are

provided in Section 5.3.

5.1 QUANTITATIVE ANALYSIS OF CONSTITUENTS OTHER THAN LEAD

Quantitative estimates of risk for chemicals were calculated according to risk assessment methods
outlined in USEPA guidancé (1989). Lifetime cancer risks are expressed in the form of dimensionless
probabilities referred to as incremental lifetime cancer risks (ILCRs), based on CSFs and IURs. Non-
carcinogenic risk estimates are presented in the form of hazard quotients (HQs), which are determined by

comparing intakes to published RfDs and RfCs.

ILCR estimates for ingestion and dermal exposures were generated for each COPC using estimated

exposure intakes and published CSFs, as follows:
ILCR = (Estimated Exposure Intake)(CSF)
If the equation above results in an ILCR greater than 0.01, the following equation is used:
ILCR = 1-[exp(-Estimated Exposure Intake)(CSF)]

ILCR estimates of inhalation exposures are generated for each COPC using estimated exposure

concentrations and published IURs, as follows:
ILCR = (lUR){(Exposure Concentration)(1,000 ug/mg)
An ILCR of 1x10? indicates that the exposed receptor has a one-in-one-million chance of developing

cancer under the defined exposure scenario. Alternatively, such a risk may be interpreted as

representing one additional case of cancer in an exposed population of one million persons.
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Non-carcinogenic risks were assessed using the concepts of HQ and hazard index (HI). The HQ for a
COPC s the ratio of the estimated intake to the RfD and is calculated for ingestion and dermal exposures

as follows:
HQ = (Estimated Exposure Intake)/(RfD)
For inhalation exposures, the HQ is calculated as follows:
HQ = (Exposure Concentration)/(RfC)

An HI is generated by summing the individual HQs for all COPCs. The Hl is not a mathematical
prediction of the severity of toxic effects and therefore is not a true “risk”; it is simply a numerical indicator

of the possibility of the occurrence of non-carcinogenic (threshold) effects.

5.2 INTERPRETATION OF RISK ASSESSMENT RESULTS

To interpret the quantitative risk estimates and aid risk managers in determining the need for remediation,
quantitative risk estimates are compared to typical USEPA risk benchmarks. Calculated ILCRs are
interpreted using USEPA's target cancer risk range (1x10™ to 1><1O'6), and Hls are evaluated using a
value of 1.0. Current USEPA policy regarding lead exposures is to limit the childhood risk of exceeding a

10 pg/dL blood-lead level to 5 percent.

USEPA defines 1x10™ to 1x10°® as the ILCR target range for hazardous waste facilities addressed under
the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) and Resource
Conservation and Recovery Act (RCRA). Individual or cumulative ILCRs greater than 1x10™* are
generally considered “unacceptable” by USEPA. Risk management decisions are necessary when the
ILCR is within 1x10™ to 1x10°. USEPA typically does not require remediation when the cumulative ILCR

is less than 1x10°®.

An HI exceeding unity (1.0) indicates that non-carcinogenic health risks may be associated with
exposure. If an HI exceeds unity, target organ effects associated with exposure to COPCs are
considered. Only those HQs for chemicals affecting the same target organ(s) or exhibiting a similar
critical effect(s) are regarded as truly additive. Consequently, the cumulative HI could exceed 1.0, but no
adverse health effects would be anticipated unless the COPCs affected the same target organ or

exhibited the same critical effect (i.e., unless target organ/critical effect-specific His exceeded 1).

As a general guideline, a “no further action” recommendation will be forwarded to USEPA Region 3

whenever the cancer risk estimates and total His (estimated on a target organ/target effect basis) for
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receptors of concern are less than 1x10* and 1, respectively, and when risks associated with lead
exposure are less than the USEPA risk benchmark. Otherwise, in most cases, the need for remedial
action (including institutional controls) will be evaluated in a Feasibility Study (FS). However, the 1x10™
risk benchmark should not be viewed as a discrete limit. Risks slightly greater than 1x10™* may be
considered “acceptable” (i.e., protective) if justified by site-specific conditions, including any uncertainties
about the nature and extent of contamination and associated risks. Consequently, a “no further action”
recommendation may be forwarded to USEPA risk managers for review and discussion when the 1x10™
risk benchmark is exceeded. Those reviews and discussions may affect the analyses presented in the

FS. The following factors will be considered in this determination:

* The magnitude of the medium-specific risk estimates.
e Significant uncertainties in the baseline HHRA that would overestimate baseline risk-assessment
results.

¢ Significant uncertainties in EPC estimates that would overestimate baseline risk assessment results.

5.3 RISK CHARACTERIZATION RESULTS

This section summarizes the risk characterization for UXO 32. Quantitative risk estimates for potential
human receptors were developed for chemicals identified as COPCs. Uncertainties associated with these
risk estimates are discussed in Section 6.0. The methodology to calculate the risks preséented in this section
was discussed in Sections 3.0 and 4.0. Potential risks from direct contact exposures to soil are discussed in
Sections 5.3.1 and 5.3.2. Potential risks associated with exposures to lead are discussed in Section 5.3.3. A
refined evaluation of the potential for chemical migration from soil to groundwater is presented in

Section 5.3.4.

Potential cancer risks and HIis were calculated for current and future construction workers, industrial
workers, hypothetical recreational users, and hypothetical residents. These calculated potential cancer
-risks and Hls are summarized in Table 5-1 and Figures 5-1 and 5-2. The worker receptors are the most
relevant receptors evaluated in this HHRA because workers are more likely to be present at the site than
future recreational users or residents. Risk estimates for hypothetical future recreational users and

residents are included primarily for completeness and to support risk management decisions.

Sample caiculations are presented in Attachment 4, and the results of the risk assessment in RAGS Part
D format are included in Attachment 2. As discussed in Section 2.0, chemicals detected at maximum
concentrations exceeding COPC screening levels but within background concentrations were not retained
as COPCs and not evaluated in the results of the risk assessment presented in Sections 5.3.1 and 5.3.2.
Concentrations of aluminum, cobalt, iron, manganese, and vanadium excéeded direct contact COPC

screening levels, but were within the range of background concentrations. Table 5-2 presents the cancer

051113/P 5-3 CTO 47



REVISION 0

JUNE 2011
risks and hazard indices associated with these chemicals. RAGS Part D tables including these chemicals
are presented in Attachment 2. Also included in Table 5-2 is a comparison of the cancer risks and His for
exposures to surface soil and subsurface soil based on site-related COPCs versus risk estimates
developed excluding those present at background levels. Eliminating metals within background levels as
COPCs for subsurface soil does not change the ILCRs and the receptors with Hls exceeding 1 do not

change (see Table 5-2).

5.3.1 Non-Carcinogenic Risks

Cumulative HIs for the construction worker, industrial worker, recreational user, and resident
hypothetically exposed to surface soil and subsurface soil at UXO 32 are summarized below. Chemicals
contributing to target organ-specific Hls greater than 1.0 (i.e., chemicals of concern [COCQC]) are listed by
environmental medium in Table 5-3. Chemicals are considered primary risk drivers if the cumulative His
for the environmental medium exceed 1. The primary risk drivers listed in the following table are the

predominant COPCs contributing to the medium-specific cumulative risk estimates.

_Receptor Environmental Medium 4_]_ Hazard Index | = Primary Risk Driver
[ Surface soil (current) 3" No COCs®
Construction Surface soil (under cap) 37 No coCs®
worker Surface soil (future) 4 Arsenic
Subsurface soil : 20 No CcOCs®?
Surface soil (current) 04 No COCs
Industrial Surface soil (under cap) 0.5 No COCs
worker Surface soil (future) 0.7 No COCs
Subsurface soil 0.4 No COCs
Surface soil (current) 0.8 No COCs
Child ) Surface soil (under cap) 0.8 No COCs
Recreational -
User Surface soil (future) 1 No COCs
Subsurface soil 0.8 No COCs
Surface soil (current) 0.09 No COCs
Adult Surface soil (under cap) 0.09 No COCs
Recreational -
User Surface soil (future) 0.1 No COCs
Subsurface soil 0.08 No COCs
Surface soil (current) 5 ~ Arsenic
Child Resident Surface so!l (under cap) 6 Arsenllc
Surface soil (future) 8 Arsenic
Subsurface soil 5 Arsenic
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~ Receptor | Environmental Medium . | Hazardindex |  Primary Risk Driver
Surface soil (current) 0.6 No COCs
) Surface soil (under cap) 0.6 No COCs
Aduit Resident -
Surface soil (future) 0.9 No COCs
Subsurface soll 0.6 No COCs

1 The total receptor- or medium-specific HI exceeds 1, but target organ-specific Hls do not exceed
1. (Hls are italicized).

2 His calculated on a target organ-specific basis do not exceed 1; therefore, no primary risk drivers
were identified for this medium

3 The total receptor- or medium-specific Hl exceeds 1 and target organ-specific H!s exceed 1. (His

are bolded.)

His calculated on a target organ basis for the industrial worker, child recreational user, adult recreational
user, and adult resident are less than 1, indicating no adverse non-carcinogenic heaith effects under the

conditions established in the exposure assessment.
Hls for construction workers exposed to COPCs in surface soil (future) and His for child residents
exposed to COPCs in all media exceed 1 and target organ-specific His exceed 1. Arsenic was the major

contributor to the elevated His.

53.2 Carcinogenic Risks

Cancer risk estimates for the hypothetical construction worker, industrial worker, recreational user, and
resident hypothetically exposed to surface soil and subsurface soil are summarized in the following table.
Chemicals contributing an ILCR greater than 1x10° are listed by environmental medium in Table 5-3.
Chemicals are considered primary risk drivers if the cumulative risk estimate for the environmental
medium exceeds 1x10*. The primary risk drivers in the following table are the predominant COPCs

contributing to the medium-specific cancer risk estimates.

FReceptor | Environmental Medium | Cancer Risk Estimates |  Primary Risk Driver
Construction Surface soil (current) 1.E-05 No cocs!”
worker Surface soil (under cap) 8.E-06 No COCs
Surface soil (future) 1.E-05 No COCs
Subsurface soil 1.E-05 No COCs
Industrial Surface soil (current) 7.E-05 No COCs
worker Surface soil (under cap) 6.E-05 No COCs
Surface soil (future) 1.E-04 No COCs
Subsurface soil 7.E-05 No COCs
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_ Receptor | Environmental Medium ° Cancer Risk Estimates ‘|  Primary Risk Driver |
Lifelong Surface soil (current) 5.E-05 No COCs
recreational Surface soil (under cap) 3.E-05 No COCs
user Surface soil (future) 6.E-05 No COCs
Subsurface soil 5.E-05 No COCs
Lifelong Surface soil (current) 3.E-04? Arsenic, cPAHs
resident Arsenic, Aroclor-1260,
Surface soil (under cap) 2.E-04 2,3,7,8-TCDD
equivalents
Arsenic, cPAHSs,
Surface soit (future) 4.E-04 Aroclor-1260, 2,3,7,8-
/ TCDD equivalents
Subsurface soil 3.E-04 Arsenic, cPAHs

1 ILCRs do not exceed 1x10™; therefore, no primary risk drivers were identified for this medium.
2 The total receptor- or medium-specific ILCR exceeds 1x10™ (ILCRs are boided).

Cumulative cancer risk estimates for all receptors are less than or within USEPA’s target cancer risk
Arsenic, cPAHs, Aroclor-1260, and 2,3,7,8-TCDD

equivalents were the major contributors to the elevated ILCRs for exposure of lifelong residents to soil.

range with the exception of lifelong residents.
2,3,7,8-TCDD equivalents were only analyzed in one surface soil sample.

5.3.3 Lead Risks

Lead was identified as a COPC in surface soil at UXO 32. The maximum detected concentration in
surface soil (9800 mg/kg) exceeded the OSWER soil screening level of 400 mg/kg for residential land

use.

Hypothetical residential exposures to lead in surface soil were evaluated using USEPA's IEUBK lead
model (USEPA, 1994 and 2010d). The mbst recent version of this model (version 1.1, build 11) was used
for the analysis. As recommended in the model's documentation, the average lead concentrations of 65
for surface soil (current), 1672 mg/kg for surface soil (under cap) and 503 mg/kg for surface soil (future)
were used as the EPCs. A groundwater concentration was not available; therefore the default value of
4 pg/L was used. Default values were used for the remaining mode! input parameters. IEUBK model
outputs are included in Attachment 5. A young child resident (0 to 6 years of age) is the receptor of
concern. The lead concentrations of 65 mg/kg in surface soil (current) and 4 pg/L in groundwater result in
0.002 percent of future on-site chiid residents having a blood-lead level greater than 10 ug/dL and results
in a geometric mean blood-lead level of 1.47 Hg/dL. This result is not at variance with the USEPA goal as
described in the 1994 OSWER Directive of no more than 5 percent of children exceeding a 10 pg/dL
blood-lead level. The lead concentrations of 1672 mg/kg in surface soil (under cap) and 4 pg/L in

groundwater result in 71 percent of future on-site child residents having a blood-lead level greater than
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10 yg/dL and results in a geometric mean blood-lead level of 13 yg/dL. The lead concentrations of
503 mg/kg in surface soil (future) and 4 pg/L in groundwater result in 8.9 percent of future on-site child
residents having a blood-lead level greater than 10 pg/dL and resuits in a geometric mean blood-lead
level of 5.3 pug/dL. The results for surface sail (under cap) and surface soil (future) exceed the USEPA

goal of no more than 5 percent of children exceeding a 10 ug/dL blood-lead level.

Risks to construction workers, industrial workers, and adult recreational users exposed to lead in sail
were evaluated using a slope factor approach developed by the USEPA TRW for lead (USEPA, 2003b,
2009b). As the model (often referred to as the Adult Lead Model) recommends, average lead
concentrations in surface soil were used as the EPCs, and CTE assumptions were used to estimate
receptor intake (USEPA, 2003b and 2009b). Based on this information, the incidental soil ingestion rate
was assumed to be 100 mg/day for the construction worker and 50 mg/day for industrial workers and
adult recreational users (USEPA, 2003b and 2009b). An exposure frequency of 219 days per year was
assumed for the construction worker and industrial worker, and an exposure frequency of 52 days per
year was assumed for the adult recreational user. Values of 1.8 and 1.0 ug/dL were used for the
standard deviation and baseline blood-lead concentration, respectively, (USEPA, 2009b). Default
parameters were used for the remaining model input parameters. Results of the model runs are included

in Attachment 5.

The fetus of a pregnant worker is the ultimate receptor of concern for the TRW model. Results of the

modeling are shown below.

_ Blood-Lead Percent of Receptors
Receptor Medium Geometric hl!ean with BIood-Lgad
Concentration Level Exceeding
(ng/dL) 10 pg/dL
Construction Workers Surface Soil (current) 1.2 0.007
Surface Soil (under cap) 58 13.5
Surface Soil (future) 24 0.50
Industrial Workers Surface Soil (current) 1.1 0.004
Surface Soil (under cap) 3.4 22
Surface Sail (future) 1.7 0.076
Adult Recreational Users | Surface Soil (current) 1.0 0.002
Surface Soil (under cap) 1.6 0.044
Surface Soil (future) 1.2 0.006

Except for construction workers exposed to surface soil (under cap), the results for construction workers,
industrial workers, and adult recreational users are not at variance with the USEPA goal of no more than

5 percent of children (fetuses of exposed women) exceeding a 10 ug/dL blood-lead level.
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5.3.4 Refined Evaluation of Chemical Migration from Soil to Groundwater

COPCs for migration from soil to groundwater were selected in Section 2.3. This section presents a more

refined evaluation of the potential for such migration based primarily on the following considerations:

¢ Dces the maximum detected soil concentration exceed the risk-based SSL at a dilution attenuation
factor (DAF) of 20 (DAF,;)?

* What is the frequency of detection of the chemical?

» Does the maximum detected soil concentration exceed the MCL-based SSL at a DAF,,?

These factors were used to select COCs for groundwater protection. Chemicals selected as migration-to-

groundwater COPCs in the initial screening were not retained as COCs if any of the following were true:

e The maximum soil concentration is less than the protection of groundwater risk-based SSL calculated

using a DAF .
Rationale: A DAF of 1 (DAF,) is conservative; a DAFy is assumed to be more accurate at most sites.

» The frequency of detection is less than 5 percent (when at least 20 samples are included in the data
set and no contaminant “hot spot” is present). A hot spot in soil is defined as a concentration that

exceeds twice the SSL at a DAF .

Rationale: Chemicals are unlikely to pose risks to water quality through leaching from soil to

groundwater if they are detected infrequently (i.e., in less than 5 percent of samples) in soil.

e The maximum soil concentration is less than the protection of groundwater MCL-based SSL

calculated using a DAF 4.
Rationale: A DAF, is conservative; a DAF, is assumed to be more accurate -at most sites.
Additionally, it is unlikely that groundwater would be remediated to concentrations more conservative
than federal Safe Drinking Water Act (SDWA) MCLs.
These were the primary considerations guiding the assessment of migration-to-groundwater COPCs.
Migration-to-Groundwater COPCs - Surface Soil - The following chemicals in surface soil were

identified as COPCs for migration from surface soil to groundwater:
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s PAHSs - benzo(a)pyrene.

e PCBs - Araclor-1260.

e Dioxins/Furans - 1,2,3,4,6,7,8,9-OCDD, 1,2,3,4,6,7,8-HPCDD, 1,2,3,4,6,7,8-HPCDF, 1,2,3,4,7,8,9-
HPCDF, 1,2,3,4,7,8-HXCDF, 1,2,3,6,7,8-HXCDD, 1,2,3,6,7,8-HXCDF, 1,2,3,7,8,9-HXCDD, 1,2,3,7,8-
PECDF, 2,3.4,6,7,8-HXCDF, 2,3,4,7,8-PECDF, 2,3,7,8-TCDD, 2,3,7,8-TCDF, and 2,3,7,8-TCDD
equivalents.

e Inorganics - arsenic, cadmium, lead, mercury, and zinc.

Of these COPCs, 1,2,3,4,6,7,89-OCDD, 1,2,3,4,6,7,8-HPCDD, 1,2,3,4,6,7,8-HPCDF, 1,2,3,4,7,8,9-
HPCDF, 1,2,3,6,7,8-HXCDD, 1,2,3,6,7,8-HXCDF, 1,2,3,7,8,9-HXCDD, 1,2,3,7,8-PECDF, 2,3,4,6,7,8-
HXCDF, 2,3,7,8-TCDD, and zinc concentrations do not exceed SSLs at a DAF,,. However, maximum
2,3,7,8-TCDD and benzo(a)pyrene concentrations do not exceed MCL-based SSLs calculated using a 7
DAF,,, and the detected mercury concentration marginally exceeds its MCL-based SSL calculated using

a DAFZ():

e The MCL-based SSL for 2,3,7,8-TCDD for groundwater protection is 15 ng/kg and 300 ng/kg based
on DAF, and DAF,, respectively, The maximum detected 2,3,7,8-TCDD concentration (89.2 ng/kg)

does not exceed the SSL based on a DAF .

e The MCL-based SSL for benzo(a)pyrene for groundwater protection is 240 pg/kg and 4,800 ug/kg
based on DAF; and DAFy, respectively, The maximum detected benzo(a)pyrene concentration

(1,200 pg/kg) does not exceed the SSL based on a DAF .

e The MCL-based SSL for mercury (elemental) for groundwater protection is 0.1 mg/kg and 2 mg/kg
based on DAF; and DAF,, respectively. The detected mercury concentration (3.3 mg/kg) marginally
exceeds the SSL based on a DAF . '

Additionally, Aroclor 1260, cadmium, and lead were not detected in the subsurface soils at concentrations
exceeding SSLs based on a DAF,,. This suggests limited evidence of migration from surface to
subsurface soils. Based on this analysis,, arsenic was selected as a COC for migration from surface sail

to groundwater for UXO 32.

Migration to Groundwater COPCs - Subsurface Soil - The following chemicals in subsurface soil were

identified as COPCs for migration from subsurface soil to groundwater:
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e PAHs - benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, and
naphthalene.

* Pesticides - 4;4'-DDE, 4,4’-DDT, and heptachlor epoxide.

e PCBs - Aroclor-1260. '

* Metals - arsenic, cadmium, copper, lead, and nickel.

Of these COPCs, benzo(b)fluoranthene, benzo(k)fluoranthene, 4,4'-DDE, 4,4'-DDT, heptachlor epoxide,
Aroclor-1260, cadmium, copper, lead, and nickel concentrations do not exceed SSLs at a DAF .
Benzo(a)anthracene and naphthalene were detected infrequently (i.e., in less than 5 percent of samples).
Additionally, the maximum benzo(a)pyrene concentration (190 pg/kg) does not exceed MCL-based SSLs
calculated using a DAFy, (4,800 ug/kg).

Based on this analysis, arsenic was selected as a COC for migration from subsurface soil to groundwater

for UXO 32. However, the subsurface soil samples are mostly saturated soil samples and are likely more

representative of groundwater contamination than soil contamination.
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TABLE 5-1

SUMMARY OF CANCER RISKS AND HAZARD INDICES

HUMAN HEALTH RISK ASSESSMENT - UXO 32
INDIAN HEAD, MARYLAND

PAGE 1 0OF 4
Receptor Medium Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an
>10* >10% and < 10* >10% and <10° Target Organ Hi > 1
Construction Worker Surface Sail (current) Incidental Ingestion | 8.E-06 - -- Arsenic 1 --
Dermal Contact 8 E-07 -- -- - 0.1 -
Inhalation 1.E-06 - - - 1 --
Total 1.E-05 - - Arsenic 3 Target Organs Hl < 1
Surface Soil (under cap) Incidental Ingestion | 6.E-06 - - Arsenic 1 Target Organs HI < 1
Dermal Contact 8.E-07 - - - 0.1 -
Inhalation 1.E-06 - -~ - 2 Target Organs Hi < 1
Total 8.E-06 - - Arsenic 3 Target Organs HI < 1
Surface Soil {future) Incidental Ingestion | 1.E-05 - - Arsenic 2 Arsenic
Dermal Contact 1.E-06 - -~ - 0.2 --
inhalation 1.E-08 - - - 2 Target Organs Hi < 1
Total 1.E-05 -~ - Arsenic 4 Arsenic
Subsurface Soil Incidental Ingestion | 8.E-06 -- -- Arsenic 1 -~
Dermal Contact 7.E-07 -~ -- -- 0.1 --
Inhalation 1E-08 - - - 1 -
Total 1E-05 - - Arsenic 2 Target Organs Hl < 1
Industrial Worker Surface Soil (current) Incidental Ingestion | 6.E-05 -- Arsenic - 0.4 --
Dermal Contact 1.E-05 - - Arsenic 0.07 --
Inhalation 1.E-08 - - - 0.0005 -
Total 7.E-05 - Arsenic Benzo{a)pyrene Equivalents 0.4 --
2,3,7,8-TCDD Equivalents,
Surface Soil (under cap) Incidental Ingestion | 5.E-05 -- Arsenic Aroclor-1260 0.4 -~
Dermal Contact 1.E-05 -- - Arsenig, Aroclor-1260 0.08 --
Inhalation 1.E-08 - - - 0.0008 -~
2,3,7,8-TCDD Eqguivalents,
Total 6.E-05 - Arsenic Aroclor-1260 05 -
2,3,7 8-TCDD Equivalents,
Surface Soil (future) Incidental Ingestion | 8.E-05 - Arsenic Aroclor-1260 0.6 -
Dermal Contact 2.E-05 — - Arsenic, Aroclor-1260 0.1 -~
Inhalation 2.E-08 == -~ - 0.0008 -
2,3,7,8-TCDD Equivalents,
Benzo(a)pyrene Equivalents, ,
Total 1.E-04 - Arsenic Aroclor-1260 0.7 --
Subsurface Soil Incidental Ingestion | 6.E-05 - Arsenic - 04 -
Dermal Contact 1.E-05 -- -- Arsenic 0.07 -
Inhalation 1.E-08 -- -- -~ 0.0005 | -
Total 7.E-05 - Arsenic Benzo(a)pyrene Equivalents 0.4 -




TABLE 5-1

SUMMARY OF CANCER RISKS AND HAZARD INDICES

INDIAN HEAD, MARYLAND

HUMAN HEALTH RISK ASSESSMENT - UXO 32

PAGE 2OF 4
Receptor Medium Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks index Contributing to an
>10* >10° and < 10* >10° and < 10°° Target Organ Hl > 1

Child Recreational User Surface Soil (current) Incidental Ingestion | 3.E-05 - Arsenic Benzo(a)pyrene Equivalents 0.7 -
Dermal Contact 3.E-08 - - Arsenic 0.06 -
Inhalation 3.E-10 - - -~ 0.00006 --
Total 3.E-05 — Arsenic Benzo(a)pyrene Equivalents - 0.8 -

2,3,7,8-TCDD Equivalents,
Surface Soil {under cap) Incidental ingestion | 2.E-05 -- Arsenic Aroclor-1260 0.8 --
Dermal Contact 3.E-08 - - - 0.07 -
Inhalation 3.E-10 - -- -- 0.00008 -

2,3,7,8-TCDD Equivalents,
Total 2.E-05 - Arsenic Aroclor-1260 0.8 -

2,3,7,8-TCDD Equivalents,
Surface Sail (future) Incidental Ingestion | 4.E-05 - Arsenic Benzo(a)pyrene Equivalents 1 —
Dermal Contact 4.E-06 - - Arsenic 0.09 -
Inhalation 4.E-10 -~ -~ - 0.00008 --

2,3,7,8-TCDD Equivalents,

Benzo(a)pyrene Equivalents,

Total 5.E-05 -~ Arsenic Aroclor-1260 1 --
Subsurface Soil Incidental ingestion | 3.E-05 - Arsenic Benzo(a)pyrene Equivalents 07 -
Dermal Contact 3.E-06 - - Arsenic 0.06 --
Inhalation 3.E-10 - - - 0.00005 --
Total 3.E-05 - Arsenic Benzo(a)pyrene Equivaients 08 -
Adult Recreational User Surface Sail (current) Incidental Ingestion | 1.E-05 - - Arsenic 0.08 -
Dermal Contact 2.E-06 -~ -- - 0.009 --
Inhalation 1.E-09 - - -- 0.00006 --
Total 1.E-05 - - Arsenic 0.09 -
Surface Soit (under cap) Incidental Ingestion | 9.E-06 -- -- Arsenic 0.08 -
Dermal Contact 2.E-06 - - - 0.01 -
Inhalation 1.E-09 - - - 0.00008 -
Total 1.E-05 - - Arsenic, Aroclor-1260 (.09 --
Surface Soil (future) Incidental Ingestion | 2.E-05 -~ -- Arsenic 0.1 -
Dermal Contact 2.E-06 -- -~ Arsenic 0.01 -
Inhalation 2.E-09 -- - - 0.00008 -
Total 2.E-05 - Arsenic Benzo(a)pyrene Equivalents 0.1 -
Subsurface Soit Incidental Ingestion 1.E-05 -- - Arsenic 0.07 -
Dermal Contact 2.E-06 - - - 0.009 -~
Inhalation 1.E-09 - -- - 0.00005 -
Total 1.E-05 - - Arsenic 0.08 -




TABLE 5-1

SUMMARY OF CANCER RISKS AND HAZARD INDICES
HUMAN HEALTH RISK ASSESSMENT - UXO 32
INDIAN HEAD, MARYLAND

PAGE 30F 4
Receptor Medium Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks index Contributing to an
> 104 >10° and <10 >10% and < 10° Target Organ HI > 1
Lifelong Recreational User Surface Sail {(current) Incidental Ingestion | 4.E-05 — Arsenic Benzo(a)pyrens Equivalents NA --
Dermal Contact 5.E-06 - -~ Arsenic NA --
Inhalation 2 E-09 - - - NA -
Total 5.E-05 -~ Arsenic Benzo{a)pyrene Equivalents NA -~
2,3,7,8-TCDD Equivalents,
Surface Soil {under cap) Incidental Ingestion | 3.E-05 - Arsenic Aroclor-1260 NA -
Dermal Contact 4.E-06 -- - Arsenic, Aroclor-1260 NA -
Inhalation 1.E-09 -- -~ -- NA --
2,3,7,8-TCDD Equivalents,
Total 3.E-05 - Arsenic Aroclor-1260 NA -
2,3,7,8-TCDD Equivalents,
Benzo(a)pyrene Equivalents,
Surface Soit (future) Incidental Ingestion | 6.E-05 -- Arsenic Aroclor-1260 NA -
Dermal Contact 7.E-06 - - Arsenic NA -~
Inhalation 2.E-09 -- - -- NA -
2,3,7,8-TCDD Equivalents,
Benzo(a)pyrene Equivalents,
Total 6.E-05 -- Arsenic Aroclor-1260 “NA —
Subsurface Soil Incidental Ingestion | 4.E-05 -- Arsenic Benzo(a)pyrene Equivalents NA --
Dermal Contact 5.E-06 - -- Arsenic NA -
Inhalation 1.E-09 - - - NA -
Total 5.E-05 -- Arsenic Benzo(a)pyrene Equivalents NA --
Child Resident Surface Soil {current) Incidental Ingestion | 2.E-04 Arsenic - Benzo(a)pyrene Equivalents 5 Arsenic
Dermal Contact 2.E-05 - Arsenic Benzo(a)pyrene Equivalents 04 --
Inhalation 4.E-09 = - - 0.0007 -
Total 2.E-04 Arsenic Benzo(a)pyrene Equivalents -~ 5 Arsenic
Surface Soil (under cap) Incidental Ingestion | 1.E-04 - Arsenic, Aroclor-1260 2,3,7,8-TCDD Equivalents 5 Arsenic
Dermal Contact 2.E-05 - - Arsenic, Araclor-1260 0.4 -
Inhalation 3.E-08 - -- - 0.001 -
Total 2.E-04 == Arsenic, Aroclor-1260 2,3,7.8-TCDD Equivalents 6 Arsenic
2,3,7,8-TCDD Equivalents,
Surface Soil (future) Incidental Ingestion | 3 E-04 Arsenic Benzo(a)pyrene Equivalents Aroclor-1260 8 Arsenic
Benzo(a)pyrena Equivalents,
Dermal Contact 3.E-05 - Arsenic Aroclor-1260 0.6 --
Inhalation 5.E-09 - - -~ 0.001 -
2,3,7,8-TCDD Equivalents,
Total 3.E-04 Arsenic Benzo(a)pyrene Equivalents Aroclor-1260 8 Arsenic
Subsurface Soil Ingidental Ingestion | 2.E-04 Arsenic Benzo(a)pyrene Equivalents - 5 Arsenic
Dermal Contact 2.E-05 - Arsenic Benzo(a)pyrene Equivalents 0.4 -
Inhalation 4.E-08 - - - 0.0008 -
Total 2.E-04 Arsenic Benzo(a)pyrene Equivalents - 5 Arsenic




TABLE §-1

SUMMARY OF CANCER RISKS AND HAZARD INDICES
HUMAN HEALTH RISK ASSESSMENT - UXO 32
INDIAN HEAD, MARYLAND

PAGE 4 OF 4
Receptor Medium Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an
> 0% >10® and < 10* >10° and < 10° Target Organ HI > 1
Adult Resident Surface Soil {current) Incidental Ingestion | 8.E-05 - Arsenic Benzo(a)pyrene Equivalents 0.5 --
Dermal Contact 1.E-05 -~ - Arsenic 0.06 -~
Inhalation 1.E-08 - - - 0.0007 -
Total 9.E-05 -~ Arsenic Benzo(a)pyrene Equivalents 0.6 -
2,3,7,8-TCDD Equivalents,
Surface Soil (under cap) Incidental Ingestion | 6.E-05 - Arsenic Aroclor-1260 0.6 -~
Dermal Contact 1.E-05 - - Arsenic, Aroclor-1260 0.07 -
Inhalation 1.E-08 -- - - 0.001 -
2,3,7,8-TCDD Equivalents,
Total 7E-05 - Arsenic Aroglor-1260 0.6 -
2,3,7,8-TCDD Equivalents,
Benzo(a)pyrene Equivalents,
Surface Soil {future) Incidental Ingestion | 1.E-04 - Arsenic Aroclor-1260 0.8 -~
Dermal Contact 2.E-05 - - Arsenic, Aroclor-1260 0.1 -
Inhalation 2.E-08 - - -- 0.001 -
2,3,7,8-TCDD Equivalents,
Benzo(a)pyrene Equivalents,
Total 1.E-04 -~ Arsenic Aroclor-1260 0.9 -
Subsurface Soil Incidental Ingestion | 8.E-05 -- Arsenic Benzo(a)pyrene Equivalents 0.5 -
Arsenic, Benzo{a)pyrene
Dermal Contact 1.E-05 - - Equivalents 0.06 -
Inhalation 1.E-08 -~ - -- 0.0006 --
Total 9.E-05 -- Arsenic Benzo(a)pyrene Equivalents 0.6 -
Lifelong Resident Surface Soil (current) Incidental Ingestion | 3.E-04 Arsenic Benzo(a)pyrene Equivalents - NA --
Dermat Contact 3.E-05 - Arsenic Benzo(a)pyrene Equivalents NA --
Inhalation 2.E-08 - -- - NA -~
Total 3.E-04 Arsenic Benzo(a)pyrene Equivalents - NA --
2,3,7,8-TCDD Equivalents,
Surface Soil (under cap) Incidental Ingestion | 2.E-04 Arsenic Aroclor-1260 - NA -~
2,3,7,8-TCDD Equivalents,
Dermat Contact 3.E-05 - Arsenic Aroclor-1260 NA --
Inhalation 2.E-08 -- -- -- NA -
2,3,7,8-TCDD Equivalents,
Total 2.E-04 Arsenic Aroclor-1260 - NA -
2,3,7,8-TCDD Equivalents,
Surface Soil (future) tncidental Ingestion | 4.E-04 Arsenic Benzo(a)pyrene Equivalents Aroclor-1260 NA --
2,3,7,8-TCDD Equivalents,
Benzo(a)pyrene Equivalents,
Dermal Contact 5.E-05 -- Arsenic Aroclor-1260 NA --
Inhalation 2.E-08 - - - NA -
2,3,7,8-TCDD Equivalents,
Benzo(a)pyrene Equivalents, '
Total 4.E-04 Arsenic Aroclor-1260 - NA -
Subsurface Soil Incidental Ingestion | 3.E-04 Arsenic Benzo(a)pyrene Equivalents - NA —
Dermal Contact 3.E-05 -- Arsenic Benzo(a)pyrene Equivalents NA -
Inhalation 1.E-08 - - -- NA -
Total 3.E-04 Arsenic Benzo(a)pyrene Equivalents - NA -




TABLE 5-2

COMPARISON OF CANCER RISKS AND HAZARD INDICES - REASONABLE MAXIMUM EXPOSURES
HUMAN HEALTH RISK ASSESSMENT - UXO 32
INDIAN HEAD, MARYLAND

Cancer Risks Hazard Indices
Excluding Excluding
. . Chemicals . Chemicals
Receptor Media Includ-mg A::I)I Presentat | Includ.lng I;I)l Present at
Chemicals Background Chemicals Background
Levels® Levels®
Construction Workers Surface soil (current) 1.E-05 1.E-05 3@ 39
Surface soil (under cap) 8.E-06 8.E-06 3 3@
Surface soil (future) 1.E-05 1.E-05 4 4
Subsurface Soil 1.E-05 1.E-05 - 3% 2%
Industrial Workers Surface sail (current) 7.E-05 7.E-05 0.4 0.4
Surface soil (under cap) 6.E-05 6.E-05 0.5 0.5
Surface soil (future) 1.E-04 1.E-04 0.7 0.7
Subsurface Soil 7.E-05 7.E-05 0.5 0.4
Child Recreational Users Surface sail (current) 3.E-05 3.E-05 0.8 0.8
Surface soil (under cap) 2.E-05 2.E-05 0.8 0.8
Surface soil (future) 5.E-05 5.E-05 1 1
Subsurface Soil 3.E-05 3.E-05 0.9 0.8
Adult Recreational Users Surface soil (current) 1.E-05 1.E-05 0.09 0.09
Surface soil (under cap) 1.E-05 1.E-05 0.09 0.09
Surface soil (future) 2.E-05 2.E-05 0.1 0.1
Subsurface Soil 1.E-05 1.E-05 0.1 0.08
Lifelong Recreational Users |Surface soil (current) 5.E-05 5.E-05 NA NA
Surface soil (under cap) 3.E-05 3.E-05 NA NA
Surface soail (future) 6.E-05 6.E-05 NA NA
Subsurface Soil 5.E-05 5.E-05 NA NA
Child Residents Surface soil (current) 2.E-04 2.E-04 5 5
Surface soil (under cap) 2.E-04 2.E-04 6 6
Surface soil (future) 3.E-04 3.E-04 8 8
Subsurface Soil 2.E-04 2.E-04 6 5
Adult Residents Surface soil (current) 9.E-05 9.E-05 0.6 0.6
Surface soil {under cap) 7.E-05 7.E-05 0.6 0.6
Surface soil (future) 1.E-04 1.E-04 0.9 0.9
Subsurface Soil 9.E-05 9.E-05 0.7 0.6
Lifelong Residents Surface soil (current) 3.E-04 3.E-04 NA NA
Surface soil (under cap) 2.E-04 2.E-04 NA NA
Surface soil (future) 4.E-04 4.E-04 NA NA
Subsurface Soil 3.E-04 3.E-04 NA NA

Notes:

1 - Cancer risk or hazard index from all chemicals detected at concentrations exceeding screening levels.

2 - Cancer risk or hazard index from only site-related chemicals detected at concentrations exceeding screening levels.
Aluminum, cobalt, iron, manganese, and vanadium were within background levels in subsurface soil, and therefore are not
considered site-related.

3 - Hazard index for individual target organs were less than or equal to 1.

NA - Not applicable



TABLE 5-3

CHEMICALS RETAINED AS COCs FOR DIRECT CONTACT
HUMAN HEALTH RISK ASSESSMENT - UXO 32
INDIAN HEAD, MARYLAND

Surface soil | Surface soil | Surface soil | Subsurface

Parameter . )

{current) | (under cap). (future) soil
DIOXINS/FURANS
[2,3,7,8-TCDD EQUIVALENTS | X [ X
METALS
[ARSENIC [ X X | X X
POLYCYCLIC AROMATIC HYDROCARBONS
[BAP EQUIVALENT [ X [ X X
PCBS
[AROCLOR-1260 | X [ X

Notes

X - Chemical was retained as a COC for direct contact.
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FIGURE 5-1
SUMMARY OF CANCER RISKS (WITHOUT CHEMICALS LESS THAN BACKGROUND)
HUMAN HEALTH RISK ASSESSMENT - UXO 32
INDIAN HEAD, MARYLAND
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Risk Range = 1E-04 to 1E-06
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FIGURE 5-2
SUMMARY OF HAZARD INDICES (WITHOUT CHEMICALS LESS THAN BACKGROUND)
HUMAN HEALTH RISK ASSESSMENT - UXO 32
INDIAN HEAD, MARYLAND
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6.0 UNCERTAINTY ANALYSIS

This section presents a summary of uncertainties inherent in the risk assessment and includes a
discussion of how they may affect the quantitative risk estimates and conclusions of the risk analysis.
The HHRA for UXO 32 was performed in accordance with current USEPA guidance. However, varying
degrees of uncertainty are associated with the HHRA. The following sections discuss general

uncertainties in risk assessment and uncertainties specific to this risk assessment for UXO 32.

Uncertainty in COPC selection is related to the status of the predictive databases, the grouping of
samples, the numbers, types, and distributions of samples, data quality, and the procedures used to
include or exclude constituents as COPCs. Uncertainty associated with the exposure assessment
inciudes the values used as input variables for a given intake route or scenario, the assumptions made to
determine EPCs, and the predictions regarding future land uses and population characteristics.
Uncertainty in the toxicity assessment includes the quality of the existing toxicity data needed to support
dose response relationships and the weight of evidence used to determine the carcinogenicity of COPCs.
Uncertainty in risk characterization is associated with exposure to multiple chemicals and the cumulative

uncertainty from combining conservative assumptions made in earlier steps of the risk assessment.

Whereas various sources of random uncertainty and bias exist, the magnitude of bias and uncertainty
and the direction of bias are influenced by the assumptions made throughout the risk assessment,
including selection of COPCs and selection of values for dose response relationships. Throughout the
risk assessment, assumptions that consider safety factors were made to overestimate the final calculated
risks. Generally, risk assessments carry two types of uncertainty, measurement and informational
uncertainty. Measurement uncertainty refers to the usual variance that accompanies scientific
measurements. For example, this type of uncertainty is associated with the analytical data collected for
each site. The risk assessment refiects the accumulated variances of the individual values used.
informational uncertainty stems from inadequate availability of information needed to complete the toxicity
and exposure assessments. This gap is often significant, such as the absence of information on the
effects of human exposure to low doses of a chemical, the biological mechanism of chemical action, or

the behavior of a chemical in soil.

After the risk assessment is complete, the results must be reviewed and evaluated to identify the type and
magnitude of uncertainty involved. Relying on risk assessment results without considering the
uncertainties, limitations, and assumptions inherent in the process can be misleading. For example, to
account for uncertainties in developing exposure assumptions, conservative estimates were made to
ensure that the particular assumptions protected sensitive subpopulations or maximally exposed

individuals. If a number of conservative assumptions are combined in an exposure model, the resuiting
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calculations can propagate the uncertainties associated with those assumptions, thereby producing much
larger uncertainty in the results. This uncertainty is biased toward over predicting both carcinogenic and

non-carcinogenic risks. Thus, both the results of the risk assessment and the uncertainties assaciated

with them must be considered when making risk management decisions.

This interpretation of uncertainty is especially relevant when the risks exceed the point of departure for
defining “acceptable” risk. For example, when risks caiculated using a high degree of uncertainty are less
than an “acceptable” risk level (i.e., 10F), the interpretation of no significant risk is typicaily
straightforward. However, when risks calculated with a high degree of uncertainty exceed a regulatory

acceptable risk level (i.e., 10#), a conclusion can be difficult unless uncertainty is considered.

6.1 UNCERTAINTY IN COPC SELECTION

The most significant issues related to uncertainty in COPC selection at UXO 32 are the usability of
existing databases (only validated data were used in the risk assessment), the COPC screening levels
used, the absence of screening levels for a few chemicals detected in site media, and the selection of

COPCs using USEPA generic SSLs,;,. A brief discussion of each of these issues is provided in the

remainder of this section.

Usability and Completeness of Existing Databases - As discussed in Section 2.0, data from samples
collected during several field investigations were used to assess risks to potential human receptors.
These data were validated according to USEPA data validation guidelines. Only fixed base analytical
results (i.e., results from a fixed base laboratory, not field analytical results) from the field investigations
for the target analyte lists were used in the quantitative risk evaluation. Data regarded as rejected
(i.e., qualified as “R” during data validation) were not used in the quantitative risk assessment.

Elimination of data qualified as “R” may increase uncertainty in the risk assessment.

COPC Screening Levels - Using risk-based screening values based on conservative land use scenarios
(i.e., residential land use for soil) corresponding to ILCRs of 10°¢ and HQs of 0.1 ensured that all
significant contributors to risk at a site were evaluated. Eliminating chemicals present at concentrations
that correspond to ILCRs less than 10 and HQs less than 0.1 should not have affected the final
conclusions of the risk assessment because those chemicals are not expected to pose potential heaith

concerns at the concentrations detected.

Chemicals without Established Direct Contact Screening Levels - Risk based screening levels are
currently not available for some constituents detected at UXO 32. If available, appropriate surrogates
were selected for some of these chemicals, based on similar chemical structures. In COPC screening,

acenaphthene was used as a surrogate for acenaphthylene, and pyrene was selected as a surrogate for

051113/P 6-2 CTO 47



REVISION 0
JUNE 2011

benzo(g,h,i)perylene and phenanthrene. Applying the toxicity values of one compound to another
increases uncertainty in the risk assessment both with regard to COPC selection and the calculated risks.

The direction of the uncertainty is unknown.

A large number of constituents do not have SSLs,;, for the migration from soil to air pathway. This
uncertainty is expected to be small because for most chemicals potential risks associated with exposures
via inhalation are typically orders of magnitude less than those associated with exposures via incidental
ingestion and dermal contact with soil. A comparison of the screening criteria for direct contact
exposures with the screening criteria for migration from soil to air shows that, in most cases, the direct
contact screening criteria are at least an order of magnitude less than the soil-to-air migration screening
criteria for the same compound. Based on the resuits of these comparisons, if unacceptable risks result
from inhalation exposures, unacceptable risks are usually also posed by exposures via the incidental

ingestion and dermal contact exposure pathways.

Use of Protection of Groundwater SSLs for Transfers from Soil to Groundwater for COPC
Selection - A number of chemicals were selected as COPCs because their maximum concentrations
exceeded protection of groundwater SSLs for migration from soil to groundwater assuming a DAF;.
However, USEPA’s Soil Screening Guidance (1996) states, “the EPA has selected a default DAF of 20 to
account for contaminant dilution and attenuation during transport through the saturated zone to a
compliance point (i.e., receptor well). At most sites, this adjustment will more accurately reflect a
contaminant’'s threat to groundwater resources than assuming a DAF of 1 (i.e., no dilution or
attenuation).” The guidance further states, “a DAF of 20 is protective for sources up to 0.5 acres in size”,
and “can be protective of larger sources as well.” Consequently, the use of SSLs based on a DAF; is
very conservative. A more refined evaluation of the potential for chemical migration from soil to

groundwater is provided in Section 5.3.4. COCs were recommended for the FS based on that analysis.

6.2 EXPOSURE ASSESSMENT UNCERTAINTY

Uncertainty in the exposure assessment arose because of the methods used to calculate EPCs,
determination of land use conditions, selection of receptors and scenarios, and selection of exposure

parameters. Each of these is discussed below.

Land Use - Current land use patterns at UXO 32 are well established, thereby limiting the uncertainty
associated with land use assumptions. Land use is currently limited to industrial/lcommercial activities,
and the area is expected to remain commercial/industrial in the future. Facility maintenance workers are

the only current receptors potentially contacting environmental media at UXO 32. To be conservative,
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risks to current and future construction workers, industrial workers, recreational users, and on site

residents were evaluated.

Exposure Routes and Receptor Identification - Determination of various receptor groups and exposure
routes of potential concern was based on current land use at the site and anticipated future land use.
Therefore, uncertainty associated with selecting exposure routes and potential receptors is minimal

because these are considered well defined.

Exposure Point Concentrations - Uncertainty is associated with the use of 95-percent UCL on the
mean concentrations as EPCs. As a result of using the 95-percent UCL, estimations of potential risk for
the RME scenario are most likely overstated because each UCL is a representation of the upper limit that
potential receptors would be exposed to over the entire exposure period. In some cases (because data
sets had less than five samples, because there were less than four detections, or because the UCL was
greater than the maximum concentration), the maximum concentration was used as the EPC. Using the
maximum concentration tends to overestimate potential risks because receptors are assumed to be

continuously exposed to the maximum concentration for the entire exposure period.

Exposure Parameters - Each exposure factor selected for use in the risk assessment had some
associated uncertainty. Exposure factors are generally based on surveys of physiological and lifestyle
profiles across the U.S., and the attributes and activities studied in these surveys generally have a broad
distribution. To avoid underestimating exposure, in most cases, USEPA guidelines on the RME receptor
were used. These generally specify using the 95th percentile value for most parameters. Therefore, the
selected values for the RME receptor represent an upper bound of the observed or expected habits of

most of the population.

Uncertainty can generally be assessed quantitatively for many assumptions made in determining factors
for calculating exposures and intakes. Many of these parameters were determined from statistical
analyses of human population characteristics. Often, the database used to derive a particular exposure
parameter (e.g., body weight) is relatively large. Consequently, the values chosen for such variables in

the RME scenario have low uncertainty.

Many of the exposure parameters used to calculate exposures and risks in this report were selected from
a distribution of possible values, including values provided in USEPA guidance (1989, 1991, 1993, 1997a,
2004). For the RME scenario, the value representing the 95th percentile was generally selected for each
parameter to ensure that the assessment bounds most actual risks from a postulated exposure. This risk

number is used in risk management decisions, but it does not indicate what an average and more-
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representative exposure might be, or what risk range might be expected for individuals in the exposed

population.

6.3 UNCERTAINTY IN THE TOXICOLOGICAL EVALUATION

Uncertainties associated with the toxicity assessment (determination of RfDs and CSFs and use of

available criteria) are presented in this section.

Derivation of Toxicity Criteria - Uncertainty associated with the toxicity assessment is associated with
hazard assessment and dose response evaluations for the COPCs. The hazard assessment
characterizes the nature and strength of causal evidence or the likelihood that a chemical that induces
adverse effects in animals will do likewise in humans. A hazard assessment of carcinogenicity was
evaluated as a weight of evidence determination using USEPA methods. Positive animal cancer test
data suggest that humans contain tissue(s) that may manifest a carcinogenic response; however, animal
data cannot necéssarily be used to predict the target tissue in humans. In the hazard assessment of non-
carcinogenic effects, however, positive animal data often suggest the nature of the effects (i.e., the target

tissues and type of effects) to be anticipated in humans.

Uncertainty in hazard assessment arises from the nature and quality of the animal and human data.

Uncertainty is reduced when:

+ Similar effects are observed across species, strain, sex, and exposure route.
¢ The magnitude of the response is clearly dose related.

e Pharmacokinetic data indicate a similar fate in humans and animals.

s Postulated mechanisms of toxicity are similar for humans and animais.

e The COC is structurally similar to other chemicals for which toxicity is more completely characterized.

Uncertainty in the dose response evaluation includes determining a CSF for the carcinogenic assessment
and deriving of an RfD for the non-carcinogenic assessment. Uncertainty is introduced from interspecies
(animal-to-human) extrapolation, which, in the absence of quantitative pharmacokinetic or mechanistic
data, is usually based on consideration of interspecies differences in basal metabolic rate. Uncertainty
also results from intraspecies variation. Most toxicity experiments are performed on animals that are very

similar in age and genotype, so intragroup biological variation is minimal.

in contrast, the human population of concern may reflect a great deal of heterogeneity, including unusual
sensitivity or tolerance to the COPC. Even toxicity data from human occupational exposures reflect a
bias because only those individuals sufficiently healthy to regularly attend work (the “healthy worker

effect’) and those not unusually sensitive to the chemical are likely to be occupationally exposed. Finally,
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uncertainty arises from the quality of the key study from which the quantitative estimate is derived and the
database used. For cancer effects, the uncertainty associated with dose response factors was mitigated
by assuming the 95-percent upper bound for the slope factor. Another source of uncertainty in
carcinogenic assessment is the method by which data from high doses in animal studies are extrapolated
to the dose range expected for environmentally exposed humans. The linearized multi stage model,
which is used in nearly all quantitative estimations of human risk based on animal data, is based on a
non-threshold assumption of carcinogenesis. Evidence suggests, however, that epigenetic carcinogens,
as well as many genotoxic carcinogens, have a threshold below which they are non-carcinogenic.
Therefore, using the linearized multi stage model was conservative for chemicals that exhibited a

threshold for carcinogenicity.

For non-carcinogenic effects, additional uncertainty factors may have been applied to derive the RfD to
mitigate poor quality of the key study or gaps in the database. Additional uncertainty for non-carcinogenic
effects arose from using an effect level in the estimate of an RfD because this estimate was predicated on
the assumption of a threshold less than which adverse effects were not expected. Therefore, an

uncertainty factor is usually applied to estimate a no effect level.

Additional uncertainty arose in estimating an RfD for chronic exposure from subchronic data. Unless
empirical data indicated that effects did not worsen with increasing duration of exposure, an additional
uncertainty factor was applied to the no effect level in the subchronic study. Uncertainty in deriving RfDs
was mitigated by using uncertainty and modifying factors that normally ranged between 3 and 10. The
resulting combination of uncertainty and modifying factors may have reached 1,000 or more. Deriving
dermal RfDs and CSFs from oral values may also have caused uncertainty. This was particularly the
case when no gastrointestinal absorption rates were available in the literature or when only qualitative

statements regarding absorption were available.

Use of Chronic Toxicity Values for Construction Workers — Under the guidelines established by the
Superfund program, exposures to construction workers of one year or less are classifiéd as subchronic
exposures. Risks for noncarcinogenic effects associated with subchronic exposures should incorporate
toxicity values for subchronic and not chronic effects. Subchronic toxicity values are not as widely
available as chronic values. Subchronic toxicity values used in this HHRA were obtained from USEPA's
PPRTV internet site. Also ATSDR Minimal Risk Levels (MRLs) were used as subchronic toxicity values
when PPRTV values were not available. Chronic toxicity values were used when subchronic toxicity
values were not available. Using chronic toxicity criteria to evaluate subchronic exposures for
construction workers tends to overestimate potential noncarcinogenic risks. Non-cancer risk estimates

presented for the construction worker may be overestimated by as much as a factor of 10 because of the

051113/P 6-6 CTO 47



REVISION 0
JUNE 2011

lack of subchronic reference doses/reference concentrations for the COPCs evaluated in this

assessment.

6.4 UNCERTAINTY IN THE RISK CHARACTERIZATION

Uncertainty in risk characterization resulted from assumptions made regarding additivity of effects from
exposure to multiple COPCs via various exposure routes. High uncertainty exists when summing non-
carcinogenic risks for several substances across different exposure pathways. This assumes that each
substance has a similar effect and/or mode of action. Even when chemicals affect the same target
organs, they may have different mechanisms of action or differ in their fate in the body, so additivity may
not be an appropriate assumption in all cases. However, the assumption of additivity was considered
because in most cases it represents a conservative estimate of risk. Risks to any individual may also
have been overestimated by summing multiple assumed exposure pathway risks for any single receptor.
Although every effort was made to develop reasonable scenarios, not all individual receptors may be

exposed via all pathways considered.

Finally, the risk characterization did not consider antagonistic or synergistic effects. Little or no
information is available to determine the potential for antagonism or synergism for the COPCs. Because
chemical specific interactions could not be predicted, the likelihood for risks being over- or under

predicted could not be defined, but the methodology used is based on current USEPA guidance.
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7.0 REMEDIAL GOAL OPTIONS

Cteanup goals were developed for those media with ILCRs greater than 1x10™ and total HlIs greater than
1.0. Cleanup goals were derived for those COCs that contribute significantly to the cancer risk and/or Hi
for each exposure pathway in a given land use scenario for a receptor group. Chemicals were not
considered as significant contributors to risk, and were therefore not included as COCs, if their individual
carcinogenic risk contribution was less than 1x10® and their non-carcinogenic HQ was less than 0.1.

Cleanup goals were calculated using the foliowing equation:

Cleanup Goal [chemical i] = EPC[chemical i]xTarget Risk/Calculated Risk[chemical i

where:
chemical-specific cleanup goal

Cleanup goal [chemical i]
EPC [chemical i]

exposure point concentration used in risk
assessment calculations
Target risk = target risk for carcinogens or the target HQs for

non-carcinogens

Calculated risk [chemical i] total risk calculated for a specific chemical

in the risk assessment

The cleanup goals calculated for soil are presented in Table 7-1. This table includes USEPA RSL

screening criteria.
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TABLE 7-1

PRELIMINARY REMEDIAL GOALS
HUMAN HEALTH RISK ASSESSMENT - UXO 32
INDIAN HEAD, MARYLAND

CONSTRUCTION WORKER

USEPA Target Cancer Risk Level Hazard
Chemical Industrial RSL™" 10°® 10° 10 Index = 1

(mg/kg) (mg/kg) (mglkg) (mg/kg) (ma/kg)
2,3,7,8-TCDD Equivalents 1.8E-05 1.5E-04 2.0E-03 1.5E-02 2.8E-04
Arsenic 1.6E+00 1.2E+01 1.2E+02 1.2E+03 4.5E+01
Lead 8.0E+02 NA NA NA NA
Benzo(a)pyrene Equivaients 2.1E-01 2.1E+00 2.1E+01 2.1E+02 NA
Aroclor-1260 7.4E-01 7.6E+00 7.6E+01 7.6E+02 NA

RESIDENT?

USEPA Target Cancer Risk Level Hazard
Chemical Residential RSL"" 10° 107 10 Index =1

(mglkg) (mglkg) (mglkg) (mglkg) (mg/kg)
2,3,7,8-TCDD Equivalents 4.5E-06 4.5E-06 4.5E-05 4.5E-04 7.2E-05
Arsenic 3.9E-01 3.9E-01 3.9E+00 3.9E+01 2.2E+01
Lead 4.0E+02 NA NA NA NA
Benzo(a)pyrene Equivalents 1.5E-02 1.5E-02 1.5E-01 1.5E+00 NA
Aroclor-1260 2.2E-01 2.2E-01 2.2E+00 2.2E+01 NA

Notes:

1 - USEPA Regional Screening Level Table, November 2010
[Cancer benchmark value = 1E-06, Hazard index (H1) = 1.0].
2 - Target cancer risk level based on lifelong resident and hazard index based on child resident.

NA - Not applicable/not available.
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8.0 SUMMARY

The HHRA for UXO 32 was performed to characterize potential risks to likely human receptors that could
potentially be exposed to soil under current and future land use. Potential receptors evaluated under
current and future land use are construction workers and industrial workers. Potential receptors
evaluated in the HHRA for future land use are hypothetical recreational users and residents. Although
future land use is unlikely to change from current land uses, potential future receptors were evaluated in

the HHRA primarily for decision-making purposes.

COPCs were selected for direct contact routes of exposure to environmental media and for the potential
migration of chemicals from soil o groundwater. The predominant COPCs (in terms of_frequency of

detection and magnitude of concentrations) for direct contact exposure are as foillows:

e PAHSs, PCBs, dioxins/furans, and inorganics were retained as a direct contact COPC in surface soil.
e PAHSs and arsenic were retained as direct contact COPCs in subsurface soil.
e Many of these same organic and inorganic chemicals were also selected as COPCs for the

evaluation of chemical migration from soil to groundwater.

Quantitative estimates of non-carcinogenic and carcinogenic risks (Hls and ILCRs, respectively) were
developed for potential human receptors directly contacting site environmental media. Media with risk
estimates exceeding the upper bound of USEPA's target risk range of 10 to 10, or a Hl of 1, are identified

in the following table.

Summary of Direct Contact Risk Estimates
Ingestion, Dermal Contact, and Inhalation of COPCs

eedlng Risk | als of ijfléern
Management Benchmarks o -

Child resident!", lifelong Arsenic, cPAHs
Surface soil (current) resident®

Construction worker(”, child Arsenic, Aroclor-1260, 2,3,7 8-
Surface soil (under cap) , resident”, lifelong resident®® TCDD equivalents

Construction worker(”, child Arsenic, cPAHs, Aroclor-1260,
Surface soil (future) resident, lifelong resident®® 2,3,7,8-TCDD equivalents

Child resident“), lifelong Arsenic, cPAHs
Subsurface Soil resident®

1 - Receptor risks exceed non-cancer risk benchmark of target organ-specific Hl greater than 1.
2 - Receptor risks exceed 1 x 10* cancer risk benchmark. Risk estimates presented for the lifelong
resident (estimates not presented for the various age groups that define this receptor).
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Based on lead modeling, the results for surface soil (under cap) and surface soil (future) exceed the
USEPA goal of no more than 5 percent of children exceeding a 10 pg/dL blood-lead level. Except for
construction workers exposed to surface soil (under cap), the results for construction workers, industrial
workers, and adult recreational users are not at variance with the USEPA goal of no more than 5 percent

of children (fetuses of exposed women) exceeding a 10 pg/dL blood-lead level.

The chemicals selected as COCs based on their potential to migrate from soil to groundwater are

presented in the following table.

Chemicals of Concern for Migration from Soil to Groundwater

| Environmental Medium _ Chemicals selected as COC j
Surface soil Arsenic
Subsurface soil Arsenic

At UXO 32, the COCs for migration from soil to groundwater were detected in surface soil and subsurface

soil samples collected at either the soil-groundwater interface or in the saturated zone.
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POSITIVE DETECTIONS FOR SURFACE AND SUBSURFACE SOIL



Surface Soil



ATTAr' " "ENT 1
POSITIVE DETECT R SURFACE SOIL
COMPARISON TO DIRECT CONTACT A ZCTION OF GROUNDWATER CRITERIA
HUMAN HEALTH R <ESSMENT - UXO 32

PAGE 1 OF 10
LOCATION Adjusted USEPA [USEPA Regional]  U325A01SB01 U325A015B02 U32SA025B01 U325A02SB02 U32SA035B01 U32SA03SB02 U325A045SB01
SAMPLE ID Regional Screening U32SA01SB0101 U32SA015B0201 U325A025B0101 U32SA025B0201 U32SA03580101 U325A035B0201 U325A045B0101
SAMPLE DATE Screening Levels*? 20101027 20101027 20101027 20101027 20101027 20101027 20101027
SAMPLE CODE Levels®? Protection of NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
MATRIX idential Soil | Gr so S0 so so 50 so S0
SAMPLE TYPE SsLs NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
POSITION NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP
SUBMATRIX ss ss ss ss ss ss ss
TOP DEPTH 1 1 1 1 1 1 1
BOTTOM DEPTH 2 2 2 2 2 2 2
DIOXINS/FURANS (NG/KG)
1.2,3,4,6,7,8,9-0CDD 15000 C 870 NA NA NA NA NA NA NA
1,2,3,4,6,7,8,9-0CDF 15000 C 870 NA NA NA NA NA NA NA
1,2,3,4,6,7,8- HPCDD 450 C 26 NA. NA NA NA NA, NA NA
1,2,3,4,6,7,8-HPCDF 450 C 26 NA NA NA NA, NA, NA NA
1,2,3,4,7,8,9-HPCOF 450 C 26 NA NA NA NA NA NA NA
1,2,3,4,7,8-HXCDF 45 C 26 NA NA NA NA, NA NA NA
1,2,3,6,7,8-HXCOD 45 C 26 NA NA NA NA NA NA NA
1,2,3,6,7,8-HXCDF 45 c 26 NA NA NA NA NA NA NA
1,2,3,7,8,9-HXCDD 45 c 2.6 NA NA NA NA NA NA NA
1,2,3,7,8-PECDF 150 c 8.7 NA NA NA NA NA NA NA
2,3,4,6,7,8-HXCDF 45 C 2.6 NA NA NA NA NA NA NA
2,3,4,7,8-PECDF, 15 [ 0.87 NA NA, NA NA NA NA NA
2,3,7,8-TCOD 4.5 C 0.26 NA NA NA NA NA NA NA
2,3,7,8-TCOF 45 c 2.6 NA NA NA NA NA NA NA
TEQ 4.5 C 0.26 NA NA NA NA NA NA NA
[TEQ - HALFND 4.5 C 0.26 NA NA NA NA, NA NA NA
TOTAL HPCDD 94 C 9 NA NA NA NA NA NA NA
TOTAL HPCDF NC NC NA NA NA NA, NA, NA NA
[TOTAL HXCDD NC NC NA NA NA NA NA NA NA
TOTAL HXCDF NC NC NA NA NA NA NA NA NA
[TOTAL PECDF NC NC NA NA NA NA NA NA NA
TOTAL TCDD NC NC NA, NA NA NA NA NA NA
TOTAL TCDF NC NC NA NA NA NA NA NA, NA
METALS (MG/KG)
ARSENIC 0.39 [ 0.0013 45.7 23.9 14.6 14.7 25.8 15.4 16.7
BARIUM 1500 N 300 NA NA NA, NA NA NA NA
CADMIUM 7 N 14 NA NA NA NA NA NA NA
CHROMIUM 12000 |n®[ 99000000 | NA NA NA NA NA NA NA
LEAD 400 N 14 & NA NA NA NA NA NA NA
MERCURY 23 NG 0.03 NA NA NA NA NA NA NA
SELENIUM 39 N 0.95 NA NA NA NA NA NA NA
ZINC 2300 N 680 NA NA NA NA NA NA NA
MISCELLANEOUS PARAMETERS (%)
PERCENT MOISTURE NC 1 NC | NA NA | NA NA | NA NA NA
[TOTAL SOLIDS NC T 1 NC | NA NA | NA NA | NA NA NA
PCBS (UG/KG)
AROCLOR-1260 220 [ 24 I NA NA | NA NA | NA NA NA
POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)
2-METHYLNAPHTHALENE 31000 N 750 NA NA NA NA NA NA NA
ACENAPHTHYLENE 340000 |N®| 22000  [® NA NA NA NA NA NA NA
ANTHRACENE 1700000 | N 360000 NA NA NA NA NA NA, NA
BAP EQUIVALENT 15 c 3.5 NA NA NA NA NA NA, NA
BAP EQUIVALENT-HALFND 15 C 3.5 NA NA, NA NA NA NA NA
BENZO(A)ANTHRACENE 150 c 10 NA NA NA NA NA NA NA
BENZO{A)PYRENE 15 C 3.5 NA NA NA NA NA NA NA,
BENZO(B)FLUORANTHENE 150 C 35 NA NA NA NA NA NA NA,
BENZO(G,H,I)PERYLENE 170000 |n™| 120000 | NA NA NA NA NA NA NA
|BENZO(K)FLUORANTHENE 1500 C 350 NA NA NA NA NA NA NA
CHRYSENE 15000 c 1100 NA NA NA NA NA NA NA
DIBENZO(A,H)ANTHRACENE 15 c 11 NA NA NA NA NA NA, NA
FLUORANTHENE 230000 | N 160000 NA NA NA NA NA NA NA
FLUORENE 230000 | N 27000 NA NA NA NA NA NA NA
JINDENO(1,2,3-CD)PYRENE 150 C 120 NA NA NA NA NA NA NA
NAPHTHALENE 3600 C 0.47 NA NA NA NA NA NA NA
PHENANTHRENE 170000 |N®| 120000 | NA NA NA NA NA NA NA
PYRENE 170000 | N 120000 NA NA NA NA NA NA NA,
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ICTION OF GROUNDWATER CRITERIA
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PAGE 2 OF 10
LOCATION Adjusted USEPA [USEPA Regional U325A045B02 1325A055B01 u3 2 u3 1 U32SA065B02
SAMPLE ID Regional Screening u3 201 U3 101 U3 101-AVG| U3: 101-D U3 201 u3. 101 u3 201
SAMPLE DATE Screening Levels™? 20101027 20101027 20101027 20101027 20101027 20101027 20101027
SAMPLE CODE Levels™? Protection of NORMAL ORIG AVG pup NORMAL NORMAL NORMAL
MATRIX idential Soil S0 ) SO S0 S0 S0 so
SAMPLE TYPE SSLs NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
POSITION NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP
SUBMATRIX ss ss ss ss ss ss ss
TOP DEPTH 1 1 1 1 1 1 1
BOTTOM DEPTH 2 2 2 2 2 2 2
DIOXINS/FURANS (NG/KG)

1,2,3,4,6,7,89-0CDD 15000 C 870 NA NA NA NA NA NA NA
1,2,3,4,6,7,8,9-0CDF 15000 C 87 NA NA NA NA NA NA NA
1,2,3,4,6,7,8-HPCDD 450 C 26 NA NA NA NA NA NA NA
1,2,3,4,6,7,8 HPCDF 450 C 26 NA NA NA NA NA NA NA
1,2,3,4,7,8,9-HPCOF 450 C 26 NA NA NA NA NA NA NA
1,2,3,4,7,8-HXCDF 45 C 2.6 NA NA NA NA NA NA NA
1,2,3,6,7,8-HXCDD 45 C 2.6 NA NA NA NA NA NA NA
1,2,3,6,7,8-HXCDF 45 c 2.6 NA NA NA NA NA NA NA
1,2,3,7,8,9-HXCDD. 45 C 2.6 NA NA NA NA NA NA NA
1,2,3,7,8-PECDF 150 c 8.7 NA NA NA NA NA NA NA
2,3,4,6,7,8-HXCDF 45 c 2.6 NA NA NA NA NA NA NA
2,3,4,7,8-PECDF 15 C 0.87 NA NA NA NA NA NA NA
2,3,7,8-TCDD 45 C 0.26 NA NA NA NA NA NA, NA
2,3,7,8-TCDF 45 4 2.6 NA NA NA NA NA NA NA

TEQ 4.5 c 0.26 NA NA NA NA NA NA NA

TEQ - HALFND 45 c 0.26 NA NA NA NA NA NA NA
TOTAL HPCOD 94 C 9 NA NA NA NA NA NA NA
[TOTAL HPCOF NC NC NA NA NA NA NA NA NA
TOTAL HXCDD NC NC NA NA NA NA NA, NA NA
TOTAL HXCDF NC NC NA NA NA NA NA NA NA
TOTAL PECOF NC NC NA NA NA NA NA NA NA
[TOTAL TCDD NC NC NA NA NA NA NA NA NA
TOTAL TCDF NC NC NA NA NA NA NA NA NA
METALS (MG/KG)

ARSENIC 0.39 C 0.0013 84 4 6
BARIUM 1500 N 300 NA NA NA NA NA NA NA
CADMIUM 7 N 14 NA NA NA NA NA NA NA
CHROMIUM 12000 [n®| 99000000 [ NA NA NA NA NA NA NA
LEAD 400 N 14 @ NA NA NA NA NA NA NA
MERCURY 2.3 NG 0.03 NA NA NA NA NA NA NA
SELENIUM 39 N 0.95 NA NA NA NA NA NA NA
ZINC 2300 N 680 NA NA NA NA NA NA NA
MISCELLANEOUS PARAMETERS (%)

PERCENT MOISTURE NC 1 NC NA | NA | NA | NA | NA | NA NA
[ToTAL soLIDS NC [ NC NA | NA | NA | NA | NA | NA NA
PCBS (UG/KG)

AROCLOR-1260 220 [ cC] 24 NA I NA | NA ] NA | NA | NA NA
POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)

2-METHYLNAPHTHALENE 31000 N 750 NA 15.2 17.95 20.7 3.557 NA A,
ACENAPHTHYLENE 340000 |N®] 22000 [® NA 778U 7.795 U 7.81 U 5.911 NA NA
ANTHRACENE 1700000 | N 360000 NA NA NA,

BAP EQUIVALENT 15 C 3.5 NA NA NA
BAP_EQUIVALENT-HALFND 15 C 35 NA NA NA
BENZO(A)ANTHRACENE 150 C 10 NA NA NA
BENZO(A)PYRENE 15 C 3.5 NA . NA NA
BENZO(B)FLUORANTHENE 150 C 35 NA 49 39.55 30.1 33.1 NA NA
BENZO(G,H,1)PERYLENE 170000 {n?| 120000 [ NA 143 13.05 12.1) 153 NA NA
BENZO(K)FLUORANTHENE 1500 C 350 NA 622 35.59 8.98 ) 38.6 NA NA
CHRYSENE 15000 C 1100 NA 61.8 63.3 64.8 28 NA NA
DIBENZO(A,H)ANTHRACENE 15 c 11 NA 4.28 4.87 5.46 ) 7.88U NA NA
FLUORANTHENE 230000 | N 160000 NA 39.3 34.1 28.9 30.3 NA NA
FLUORENE 230000 | N 27000 NA 3.89) 3.891 7.81U 7.88°U NA NA
INDENO(1,2,3-CD)PYRENE 150 c 120 NA 10.9 9.355 7.811 14.2 NA NA
NAPHTHALENE 3600 3 0.47 NA 583 J 6.23 6.67 J 5127 NA NA
PHENANTHRENE 170000 [N} 120000 |@ NA 73.5 77.9 82.3 14.6 NA NA
PYRENE 170000 | N 120000 NA 284 24.75 211 252 NA NA
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LOCATION Adjusted USEPA [USEPA Regional[  U32SA07SB01 U32SA075B02 u3 1 U3 2 u3 1
SAMPLE 1D Regional Screening U32SA075B01.01 U32SA07SB0201 | U32SA075B0201-AVG| U32SA07SB0201-D u3 101 u3 201 u3 101
SAMPLE DATE Screening Levelst*? 20101028 20101027 20101027 20101027 20101028 20101027 20101028
SAMPLE CODE Levelst"? Protection of NORMAL ORIG AVG DUP NORMAL NORMAL NORMAL
MATRIX idential Soil | Gr so SO SO S0 S0 S0 so
SAMPLE TYPE SsLs NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
POSITION NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP
SUBMATRIX ss ss sS ss ss ss ss
TOP DEPTH 1 1 1 1 1 1 1
BOTTOM DEPTH 2 2 2 2 2 2 2
DIOXINS/FURANS (NG/KG)

1,2,3,4,6,7,8,9-0CDD 15000 C 870 NA NA NA NA NA NA NA
1,2,3,4,6,7,8,9-0CDF 15000 C 870 NA NA NA NA NA, NA NA
1,2,3,4,6,7,8-HPCDD 450 c 26 NA. NA NA NA NA NA NA
1,2,3,4,6,7,8-HPCDF 450 C 26 NA NA NA NA NA NA NA
1,2,3,4,7,8,9-HPCDF 450 [ 26 NA NA NA NA NA NA NA
1,2,3,4,7,8-HXCDF 45 c 2.6 NA NA NA NA NA NA NA
1,2,3,6,7,8-HXCDD 45 C 2.6 NA NA NA NA NA NA NA
1,2,3,6,7,8-HXCOF 45 C 2.6 NA NA NA NA NA NA NA
1,2,3,7,8,9-HXCDD 45 C 2.6 NA NA NA NA NA NA NA
1,2,3,7,8-PECDF 150 C 8.7 NA NA NA NA NA, NA NA
2,3,4,6,7,8-HXCDF 45 C 26 NA NA NA NA NA NA NA
2,3,4,7,8-PECDF 15 C 0.87 NA NA NA NA NA NA NA,
2,3,7,8-TCDD 4.5 C 0.26 NA NA NA NA NA NA NA
2,3,7,8-TCDF 45 C 2.6 NA NA NA NA NA NA NA

TEQ 4.5 c 0.26 NA NA NA NA NA NA, NA

[TEQ - HALFND 4.5 C 0.26 NA NA NA NA. NA NA NA
[TOTAL HPCDD 94 C 9 NA NA NA NA NA NA NA
TOTAL HPCDF NC NC NA NA NA NA NA NA NA
[TOTAL HXCDD NC NC NA NA NA NA, NA NA NA
[TOTAL HXCDF NC NC NA NA NA NA NA NA NA,
[TOTAL PECDF NC NC NA NA NA NA NA NA NA
[TOTAL TCDD NC NC NA NA NA NA NA NA NA
[TOTAL TCDF NC NC NA NA NA NA NA NA NA
METALS (MG/KG)
I:_—ARSENIC 039 _TcT 00013
BARIUM 1500 N 300 NA NA NA NA NA NA NA,
CADMIUM 7 N 14 NA NA NA NA NA NA NA
CHROMIUM 12000 |n™] 99000000 |© NA NA NA NA NA NA NA
LEAD 400 N 14 @ NA NA NA NA NA NA NA
MERCURY 2.3 N 0.03 NA NA NA NA NA NA NA
SELENIUM 39 N 0.95 NA NA NA NA NA NA NA
ZINC 2300 N 680 NA NA NA NA NA NA NA
MISCELLANEOUS PARAMETERS (%)

PERCENT MOISTURE | NC | NC 1 NA NA | NA NA | NA NA NA
{TOTAL SOLIDS | NC [ NC 1 NA NA | NA NA I NA NA NA
PCBS (UG/KG)

AROCLOR-1260 [ 220 TcT] 24 1 NA NA I NA NA [ NA NA NA
POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)

2-METHYLNAPHTHALENE 31000 N 750 NA NA NA NA NA NA NA
ACENAPHTHYLENE 340000 |N®| 22000 [® NA NA NA NA NA NA NA
ANTHRACENE 1700000 | N 360000 NA NA, NA NA, NA NA NA

BAP EQUIVALENT 15 c 3.5 NA NA NA NA NA NA NA

BAP EQUIVALENT-HALFND 15 C 3.5 NA NA NA NA NA NA NA
BENZO(A)ANTHRACENE 150 C 10 NA NA NA NA NA NA NA
BENZO(A)PYRENE 15 c 3.5 NA NA NA NA NA NA NA
BENZO(B)FLUORANTHENE 150 c 35 NA NA NA A, NA NA, NA,
BENZO(G,H,1)PERYLENE 170000 |n@[ 120000 | NA NA NA NA NA NA NA
BENZO(K)FLUORANTHENE 1500 C 350 NA NA NA NA NA NA NA
CHRYSENE 15000 C 1100 NA NA NA NA NA NA NA
DIBENZO(A,)ANTHRACENE 15 [ 11 NA, NA NA NA NA NA NA
FLUORANTHENE 230000 | N 160000 NA NA NA NA NA NA NA
FLUORENE 230000 | N 27000 NA NA NA NA NA NA NA
INDENO(1,2,3-CD)PYRENE, 150 C 120 NA NA, NA NA NA NA NA
NAPHTHALENE 3600 C 0.47 NA, NA, NA NA NA NA NA
PHENANTHRENE 170000 (N7 120000 [ NA NA NA NA NA NA NA
PYRENE 170000 | N 120000 NA NA NA NA NA NA NA
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LOCATION Adjusted USEPA [USEPA Regional U32SA09SB02 U32SA105SB01 U325A105SB02 U325A115B01 U325A115B02 U32SA125B01
SAMPLE 1D Regional Screening U32SA095B0201 U32SA105B0101 U325A105B0201 U325A115B0101 U325A115B0201 U32SA12SB0101 | U32SA12SB0101-AVG
SAMPLE DATE Screening Levels™? 20101027 20101028 20101027 20101028 20101028 20101028 20101028
SAMPLE CODE Levels™? Protection of NORMAL NORMAL NORMAL NORMAL NORMAL ORIG AVG
MATRIX idential Soil | Gr S0 so so S0 so S0 S0
SAMPLE TYPE SSLs NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
POSITION NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP
SUBMATRIX ss ss 55 ss ss ss ss
TOP DEPTH 1 1 1 1 1 1 1
BOTTOM DEPTH 2 2 2 2 2 2 2
DIOXINS/FURANS (NG/KG)

1,2,3,4,6,7,8,9-0CDD 15000 C 870 NA NA NA NA NA NA NA
1,2,3,4,6,7,8,9-0CDF 15000 C 870 NA NA NA NA NA NA NA
1,2,3,4,6,7,8-HPCDD 450 C 26 NA NA NA NA NA NA, NA
1,2,3,4,6,7,8-HPCDF 450 c 26 NA NA NA NA NA NA NA
1,2,3,4,7,8,9-HPCDF 450 C 26 NA NA NA NA NA NA NA
1,2,3,4,7.8-HXCDF 45 C 2.6 NA NA NA NA NA NA NA
1,2,3,6,7,8-HXCDD 45 C 2.6 NA NA NA NA NA NA NA
1,2,3,6,7,8-HXCDF 45 C 2.6 NA NA NA NA NA NA NA
1,2,3,7,8,9-HXCOD 45 C 2.6 NA NA NA NA NA NA NA
1,2,3,7,8-PECOF 150 c 8.7 NA NA NA NA NA NA NA
2,3,4,6,7,8-HXCDF 45 c 2.6 NA NA NA NA NA NA NA
2,3,4,7,8-PECOF 15 C 0.87 NA NA NA NA NA NA NA

2,3,7 8-TCOD 4.5 C 0.26 NA NA NA NA NA NA NA
2,3,7,8 TCOF 45 C 2.6 NA NA NA NA NA NA NA

TEQ 45 C 0.26 NA NA NA NA NA NA NA

TEQ - HALFND 4.5 C 0.26 NA NA, NA NA NA NA NA
TOTAL HPCDD, 94 [4 9 NA NA NA NA NA NA NA
TOTAL HPCDF NC NC NA NA NA NA NA NA NA
TOTAL HXCDD NC NC NA NA NA NA NA NA NA
TOTAL HXCDF NC NC NA NA NA NA NA NA NA
TOTAL PECDF NC NC NA NA NA NA NA NA NA
TOTAL TCDD NC NC NA NA NA NA NA NA NA
TOTAL TCOF NC NC NA NA NA NA NA NA NA
METALS (MG/KG)

ARSENIC 039 Tcl 0003
BARIUM 1500 N 300 NA NA NA NA NA NA NA
CADMIUM 7 N 14 NA NA NA NA NA NA NA
CHROMIUM 12000 [n®] 99000000 [@ NA NA NA NA NA NA NA

LEAD 400 N 14 @ NA NA NA NA NA NA NA
MERCURY 23 N 0.03 NA NA NA NA NA NA NA
SELENIUM 39 N 0.95 NA NA NA NA NA NA NA

ZINC 2300 N 680 NA NA NA NA NA NA. NA
MISCELLANEOUS PARAMETERS (%)

PERCENT MOISTURE | NC T 1 NC | NA | NA I NA | NA | NA | NA | NA |
{TOTAL SOLIDS | NC T 1 NC 1 NA I NA [ NA | NA [ NA | NA | NA |
PCBS (UG/KG)

AROCLOR-1260 [ 220 Tl 24 1 NA | 189 7 | 39.7U | 139 | 551 I 32.2 1 | 251 ]
POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)

2-METHYLNAPHTHALENE 31000 N 750 NA NA, NA NA NA NA NA
ACENAPHTHYLENE 340000 |[N®[ 22000 [® NA NA NA NA NA NA NA
ANTHRACENE 1700000 | N 360000 NA NA NA NA NA NA NA

BAP EQUIVALENT 15 C 3.5 NA NA NA NA NA NA NA

BAP EQUIVALENT-HALFND 15 C 3.5 NA NA NA NA NA NA NA
BENZO(A)ANTHRACENE 150 C 10 NA NA NA NA NA NA NA
BENZO(A)PYRENE 15 c 3.5 NA NA NA NA NA NA NA
BENZO(B)FLUORANTHENE 150) C 35 NA NA NA NA NA NA NA
BENZO(G,H,1)PERYLENE 170000 [n™[ 120000 [ NA NA NA NA NA NA NA
[BENZO(K)FLUORANTHENE 1500 C 350 NA NA NA NA NA NA NA
CHRYSENE 15000 C 1100 NA NA NA NA NA NA NA
DIBENZO(A,H)ANTHRACENE 15 C 11 NA NA NA NA NA NA, NA
FLUORANTHENE 230000 | N 160000 NA NA NA NA NA NA NA
FLUORENE 230000 | N 27000 NA NA NA NA NA NA, NA
INDENO(1,2,3-CD)PYRENE 150 C 120 NA NA NA NA NA NA NA
NAPHTHALENE 3600 [ 0.47 NA NA NA NA NA NA NA
PHENANTHRENE 170000 [n] 120000 |@ NA NA NA NA NA NA NA
PYRENE 170000 | N 120000 NA NA NA NA NA NA, NA
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LOCATION Adjusted USEPA [USEPA Regional U325A125B02 U32SA135B01 U325A135B02
SAMPLE 1D Regional Screening U32SA125B0101-D U325A125B0201 | U32SA125B0201-AVG| U32SA125B0201-D U325A135B0101 U32SA135B0201 U325A145B0101
SAMPLE DATE Screening Levels™? 20101028 20101027 20101027 20101027 20101027 20101027 20101028
SAMPLE CODE Levels"? Protection of pup ORIG AVG pup NORMAL NORMAL ORIG
MATRIX idential Soil d so SO so so so so so
SAMPLE TYPE SSLs NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
POSITION NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP
SUBMATRIX ss ss ss ss ss ss ss
TOP DEPTH 1 1 1 1 1 1 1
BOTTOM DEPTH 2 2 2 2 2 2 2
DIOXINS/FURANS (NG/KG)
1,2,3,4,6,7,8,9-0CDD 15000 C 870 NA NA NA NA NA NA NA
1,2,3,4,6,7,8,9-0CDF 15000 C 870 NA NA NA NA, NA NA NA
1,2,3,4,6,7,8-HPCDD 450 C 26 NA NA NA NA NA NA NA
1,2,3,4,6,7,8-HPCDF 450 C 26 NA NA NA, NA NA, NA NA,
1,2,3,4,7,8,9-HPCDF 450 C 26 NA NA. A, NA NA NA NA
1,2,3,4,7,8-HXCDF 45 c 26 NA NA NA NA NA NA. NA
1,2,3,6,7,8-HXCDD a5 C 2.6 NA NA NA NA NA NA NA
1,2,3,6,7,8-HXCDF 45 C 2.6 NA NA NA NA NA NA NA
1,2,3,7,8,9-HXCOD 45 C 2.6 NA NA NA, NA NA NA NA
1,2,3,7,8-PECDF 150 c 8.7 NA NA NA NA NA NA NA
2,3,4,6,7,8-HXCDF 45 C 2.6 NA NA NA NA NA NA NA
2,3,4,7,8-PECDE 15 C 0.87 NA NA NA NA NA NA NA
2,3,7,8-TCOD 4.5 c 0.26 NA NA NA, NA NA NA NA
2,3,7,8-TCDF 45 c 26 NA NA NA NA NA NA NA
TEQ 4.5 C 0.26 NA NA NA NA NA NA NA
TEQ - HALFND 4.5 C 0.26 NA NA NA NA NA NA NA
[TOTAL HPCDD 94 c 9 NA NA NA NA NA NA NA
[TOTAL HPCOF NC NC NA NA NA NA NA NA NA
TOTAL HXCDD NC NC, NA NA NA NA NA NA, NA
[TOTAL HXCDF NC NC NA NA NA NA NA NA NA
[TOTAL PECOF NC NC NA NA NA NA NA NA NA
[TOTAL TCDD NC NC NA NA NA NA NA NA NA
[TOTAL TCDF NC NC NA NA, NA NA NA NA NA
METALS (MG/KG)
ARSENIC 0.39 C 0.0013 NA 4 4 NA o 9
BARIUM 1500 N 300 NA NA NA NA, NA NA NA
CADMIUM 7 N 14 NA NA NA NA NA NA NA
CHROMIUM 12000 |n™| 99000000 |® NA NA NA NA NA NA NA
LEAD 400 N 14 @ NA NA NA NA NA NA NA
MERCURY 2.3 NI 0.03 NA NA NA NA NA NA NA
SELENIUM 39 N 0.95 NA NA NA NA NA NA NA
ZINC 2300 N 680 NA NA. NA NA NA NA NA
MISCELLANEQUS PARAMETERS (%)
PERCENT MOISTURE NC | NC NA NA | NA NA | NA NA NA
[ToTAL soLIps NC T NC NA NA | NA NA | NA NA NA
PCBS (UG/KG)
AROCLOR-1260 220 [c] 24 18] 39.9U | 40U 401U I 399U 417U 4431
POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)
2-METHYLNAPHTHALENE 31000 N 750 NA NA NA NA NA NA NA
[ACENAPHTHYLENE 340000 |N®| 22000 [® NA NA NA NA NA, NA NA
ANTHRACENE 1700000 | N 360000 NA NA NA NA NA, NA NA
BAP EQUIVALENT 15 C 3.5 NA NA NA NA NA NA NA
BAP EQUIVALENT-HALFND 15 c 3.5 NA NA NA NA, NA NA NA
BENZO(A)ANTHRACENE 150 c 10 NA NA NA NA NA NA NA
BENZO(A)PYRENE 15 c 3.5 NA NA NA NA NA NA NA
BENZO(B)FLUORANTHENE 150 [ 35 NA NA NA NA NA NA NA
BENZO(G,H,1)PERYLENE 170000 || 120000 |@ NA NA NA NA NA NA NA
|BENZO(K)FLUORANTHENE 1500 C 350 NA NA NA NA NA NA NA
CHRYSENE 15000 C 1100 NA NA NA NA NA NA NA
DIBENZO(A,H)ANTHRACENE 15 C 11 NA NA NA NA NA NA NA
FLUORANTHENE 230000 | N 160000, NA NA NA NA, NA NA NA
FLUORENE 230000 | N 27000 NA NA NA NA NA NA NA
INDENO(1,2,3-CD)PYRENE 150 C 120 NA NA NA NA NA NA NA
NAPHTHALENE 3600 C 0.47 NA NA NA NA NA NA NA
PHENANTHRENE 170000 [N@| 120000 [ NA NA NA NA NA NA NA
PYRENE 170000 | N 120000 NA NA NA NA NA NA NA
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LOCATION Adjusted USEPA |USEPA Regional]  U32SA14SBO1 U325A145B02 U325B50301 U32SBS0401 U32SB50701 U325B50901
SAMPLE 1D Regional Screening | U32SA145B0101-AVG| U32SA14SB0101-D U325A145B0201 U325B5030101 U325BS040101 U325BS070101 U32SBS090101
SAMPLE DATE Screening Levelst? 20101028 20101028 20101028 20101201 20101201 20101201 20101201
SAMPLE CODE Levelst? Protection of AVG DuP NORMAL NORMAL NORMAL NORMAL NORMAL
MATRIX i Soil S0 SO SO S0 S0 SO SO
SAMPLE TYPE SsLs NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
POSITION NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP UNDER CAP UNDER CAP UNDER CAP UNDER CAP
SUBMATRIX ss ss ss ss ss ss ss
TOP DEPTH 1 1 1 0 0 o 0
BOTTOM DEPTH 2 2 2 1 1 1 1
DIOXINS/FURANS (NG/KG)
1,2,3,4,6,7,8.9-0CDD 15000 C 870 NA NA NA NA NA NA NA
1,2,3,4,6,7,8,9-OCDF 15000 c 870 NA NA NA NA NA NA NA
1,2,3,4,6,7,8 HPCDD 450 C 26 NA NA NA NA NA NA NA
1,2,3,4,6,7,8-HPCDF 450 C 26 NA NA NA NA NA, NA NA
1,2,3,4,7,8,9-HPCDF. 450 c 26 NA, NA NA NA NA NA NA
1,2,3,4,7,8-HXCDF 45 C 26 NA NA NA NA NA NA NA
1,2,3,6,7,8-HXCDD a5 C 26 NA NA NA NA NA NA NA
1,2,3,6,7,8 HXCDF 15 C 2.6 NA NA NA NA NA NA NA
1,2,3,7,8,9-HXCOD 45 C 2.6 NA NA NA NA NA NA NA
1,2,3,7,8-PECDF 150 C 8.7 NA NA NA NA NA NA NA
2,3,4,6,7,8-HXCDF 45 C 26 NA NA NA NA NA NA NA
2,3,4,7,8-PECOF 15 C 0.87 NA NA NA NA NA NA NA
2,3,7,8-TCDD 4.5 C 0.26 NA NA NA NA NA NA NA
2,3,7,8-TCDF 15 C 26 NA NA NA, NA NA NA NA
TEQ 4.5 c 0.26 NA NA NA NA NA NA NA
TEQ - HALFND 4.5 C 0.26 NA NA NA, NA NA NA NA
TOTAL HPCDD 94 C 9 NA NA NA NA NA NA NA
TOTAL HPCDF NC NC NA NA NA NA NA NA NA
TQTAL HXCDD, NC NC NA NA NA NA NA NA NA
TOTAL HXCDF NC NC NA NA NA NA NA NA NA
TOTAL PECDF NC NC NA NA NA NA NA NA NA
TOTAL TCDD NC NC NA NA NA NA NA NA NA
[TOTAL TCDF NC NC NA, NA NA NA NA NA NA
METALS (MG/KG)
[ARSENIC 0.39 c 0.0013 0 0
[BARIUM 1500 N 300 NA NA NA NA NA NA, NA
CADMIUM 7 N 14 NA NA NA NA NA NA NA
CHROMIUM 12000 |[n®] 99000000 [ NA NA NA NA NA NA NA
LEAD 400 N 14 @ NA NA NA 16 53 5.7 140
MERCURY 23 N® 0.03 NA NA NA NA NA NA NA
SELENIUM 39 N 0.95 NA NA NA NA NA NA NA
ZINC 2300 N 680 NA NA NA NA NA NA NA
MISCELLANEOUS PARAMETERS (%)
PERCENT MOISTURE NC 1 NC I NA | NA I NA | 18 | 9.3 13 12
{TOTAL SOLIDS NC [ NC | NA [ NA | NA | NA i NA NA NA
PCBS (UG/KG)
AROCLOR-1260 220 Jc] 24 ] 4431 I NA T 11.97 I 5813 | 107 38U | 11000 |
POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)
2-METHYLNAPHTHALENE 31000 N 750 NA NA NA NA NA NA NA
ACENAPHTHYLENE 340000 |N®| 22000 |© NA NA NA NA NA NA NA
ANTHRACENE 1700000 | N 360000 NA NA NA NA NA NA NA
BAP EQUIVALENT 15 C 3.5 NA NA, NA NA NA NA NA
BAP EQUIVALENT-HALFND 15 C 35 NA NA NA NA NA NA NA
BENZO(A)ANTHRACENE 150 C 10 NA NA NA NA NA NA NA
BENZO(A)PYRENE 15 C 3.5 NA NA NA NA NA NA NA
BENZO(B)FL UORANTHENE. 150 C 35 NA NA NA NA NA NA NA
BENZO(G,H,1)PERYLENE 170000 @[ 120000 | NA NA NA NA NA NA NA
|BENZO(K)FLUORANTHENE 1500 C 350 NA NA NA, NA NA NA NA
CHRYSENE 15000 C 1100 NA NA NA NA NA NA NA
DIBENZO(A, H)ANTHRACENE 15 C 11 NA NA NA NA NA NA NA
FLUORANTHENE 230000 | N 160000 NA NA NA NA NA NA NA
FLUORENE 230000 | N 27000 NA NA NA NA NA NA NA,
INDENO(1,2,3-CD)PYRENE 150 C 120 NA NA NA NA NA NA NA
NAPHTHALENE 3600 C 0.47 NA NA NA NA NA NA NA
PHENANTHRENE 170000 || 120000 |@ NA NA NA NA NA NA NA
PYRENE 170000 | N 120000 NA NA NA NA NA NA NA
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LOCATION Adjusted USEPA [USEPA Regional U325B51301 U325BS1512 U325001 U325002 U325003
SAMPLE ID Regional Screening U325B5130101 U325BS130101-AVG | U325BS130101-D U32SBS151201 U3250010101 U3250020101 U3250030101
SAMPLE DATE Screening Levels™? 20101201 20101201 20101201 20101201 20100916 20100916 20100916
SAMPLE CODE Levelst™? Protection of ORIG AVG DUP NORMAL NORMAL NORMAL NORMAL
MATRIX i Soil so S0 SO ] S0 SO SO
SAMPLE TYPE SsLs NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
POSITION UNDER CAP UNDER CAP UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP
SUBMATRIX ss ss ss ss ss ss ss
TOP DEPTH 0 0 [ 1 0 0 [
BOTTOM DEPTH 1 1 1 2 0.5 0.5 0.5
DIOXINS/FURANS (NG/KG)
1,2,3,4,6,7,8,9-0CDD 15000 C 870 NA NA NA NA NA NA NA
1,2,3,4,6,7,8,9-0CDF 15000 C 870 NA NA NA NA NA NA NA,
1,2,3,4,6,7,8-HPCDD. 450 C 26 NA NA NA NA NA NA NA
1,2,34,6,7,8-HPCDF 450 C 26 NA NA NA NA NA NA NA
1,2,3,4,7,8,9-HPCDF 450 C 26 NA NA NA NA NA NA NA
1,2,3,4,7,8-HXCDF 45 c 2.6 NA NA NA NA NA NA NA
1,2,3,6,7,8-HXCDD 45 c 2.6 NA NA NA NA, NA NA NA
1,2,3,6,7,8-HXCDF 45 c 2.6 NA NA NA NA NA A, NA
1,2,3,7,8,9-HXCDD 45 3 2.6 NA NA NA NA NA NA NA
1,2,3,7,8-PECDF 150 c 8.7 NA NA NA NA NA NA NA
2,3/4,6,7,8-HXCDF a5 c 2.6 NA NA NA NA NA NA NA
2,3,4,7,8 PECDF 15 C 0.87 NA NA NA NA NA NA NA
2,37,8-TCDD 45 C 0.26 NA NA NA NA NA NA NA
2,3,7,8-TCOF 45 C 2.6 NA NA NA NA NA NA NA
TEQ 4.5 C 0.26 NA NA NA NA NA NA NA
TEQ - HALFND 4.5 c 0.26 NA NA NA NA NA NA NA
TOTAL HPCDD 94 C 9 NA NA NA NA NA NA, NA
 TOTAL HPCDF NC NC NA NA NA NA NA NA NA,
TOTAL HXCDD NC NC NA NA NA NA NA NA NA
TOTAL HXCDF NC NC NA NA NA NA NA NA NA
TOTAL PECDF NC NC NA NA NA NA NA NA NA
TOTAL TCDD NC NC NA NA NA NA NA NA NA,
TOTAL TCDF NC NC NA NA NA NA NA NA NA
METALS (MG/KG),
0.39 C 0.0013 323 225 13) 8 423 3 338 3
1500 N 300 NA NA NA NA NA NA
7 N 14 NA NA NA NA 0.503 U 0.0313 8
12000 |n®] 99000000 |® NA NA NA NA NA NA
LEAD 400 N 14 @ 52 63.5 75 9.4 50.7 1 1917
MERCURY 23 N 0.03 NA NA NA NA NA NA
SELENIUM 39 N 0.95 NA NA NA NA NA NA
ZINC 2300 N 680 NA NA NA NA NA NA,
MISCELLANEQUS PARAMETERS (%)
PERCENT MOISTURE | NC T 1 NC | 13 12 | 11 I 18 | NA NA NA |
|TOTAL SOLIDS | NC 1 NC | NA NA | NA | NA | 92 90 88 |
PCBS (UG/KG)
AROCLOR-1260 [ 20 TJc] 24 I 7700 ) 4950 2200 J 11) I 247 J 39 22.23 |
POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)
2-METHYLNAPHTHALENE 31000 N 750 NA NA NA NA NA
ACENAPHTHYLENE 340000 |N®[| 22000 [® NA NA NA NA NA
ANTHRACENE 1700000 | N 360000 NA NA NA NA NA
BAP EQUIVALENT 15 C 3.5 NA NA NA NA 360 U
BAP EQUIVALENT-HALFND 15 c 3.5 NA NA NA NA 360 U
BENZO(A)ANTHRACENE 150 C 10 NA NA NA NA NA
BENZO(A)PYRENE 15 c 35 NA NA NA NA 360 U
BENZO(B)FLUORANTHENE 150 4 35 NA NA NA NA NA
BENZO(G,H,1)PERYLENE 170000 [n@] 120000 | NA NA NA NA NA
BENZO(K)FLUORANTHENE 1500 C 350 NA NA NA NA NA
CHRYSENE 15000 C 1100 NA NA NA NA NA
DIBENZO(A, H)ANTHRACENE 15 C 11 NA NA NA, NA 360 U
FLUORANTHENE 230000 [ N 160000 NA NA NA NA NA
FLUORENE 230000 | N 27000 NA NA NA NA NA
INDENO(1,2,3-CD)PYRENE 150 C 120 NA NA NA NA NA
NAPHTHALENE 3600 C 0.47 NA NA NA NA NA
PHENANTHRENE 170000 |n™| 20000 | NA NA NA NA NA
PYRENE 170000 { N 120000 NA NA NA NA NA
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LOCATION Adjusted USEPA [USEPA Regional U325004 U325005 U325006 U325007 V325008 U325009 U325016
SAMPLE ID Regional Screening U3250040101 U3250050101 U3250060101 U3250070101 U3250080101 U3250090101 U3250160101
SAMPLE DATE Screening Levels"? 20100916 20100916 20100916 20100917 20100917 20100917 20100917
SAMPLE CODE Levels™? Protection of NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
MATRIX i Soil S0 SO SO 50 SO SO SO
SAMPLE TYPE SslLs NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
POSITION NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP
SUBMATRIX SS Ss S5 SS 55 SS 8S
TOP DEPTH 0 0 0 0 0 0 0
BOTTOM DEPTH 0.5 0.5 0.5 0.5 0.5 0.5 0.5
DIOXINS/FURANS (NG/KG)
1,2,3,4,6,7,8,9-0CDD 15000 C 870 NA NA NA NA NA NA NA
1,2,3,4,6,7.8,9-OCDF 15000 C 870 NA NA NA NA NA NA NA
1,2,3,4,6,7,8-HPCDD 450 C 26 NA NA NA NA NA NA NA
1,2,3,4,6,78-HPCDF 450 C 26 NA NA NA NA NA NA NA
1,2,3,4,7,8,9-HPCDF 450 C 26 NA NA NA NA NA NA NA
1,2,3,4,7,8-HXCDF 45 C 2.6 NA NA NA NA NA NA NA
1,2,3,6,7,8-HXCDD a5 C 2.6 NA NA NA, NA NA NA NA
1,2,3,6,7,8-HXCDF 45 o) 2.6 NA NA NA NA NA NA NA
1,2,3,7,8,9-HXCDD 45 C 2.6 NA NA NA NA NA NA NA
1,2,3,7,8-PECDF 150 C 8.7 NA NA NA NA NA NA NA
2,3,4,6,7,8-HXCDF 45 C 2.6 NA NA NA NA NA NA NA
2,34,7,8-PECDF 15 C 0.87 NA NA NA NA NA NA NA
2,3,7,8-TCDD 4.5 C 0.26 NA NA NA NA NA NA NA
2,3,7,8-TCDF 45 [3 2.6 NA NA NA NA NA NA NA
TEQ 4.5 C 0.26 NA NA NA NA NA NA, NA
[TEQ - HALFND 4.5 C 0.26 NA NA, NA NA NA NA NA,
[ TOTAL HPCDD 94 C 9 NA NA NA NA NA NA NA
[TOTAL HPCDF NC NC NA NA NA NA NA NA NA
[TOTAL HXCDD, NC NC NA NA NA, NA NA NA NA
[ TOTAL HXCDF NC NC NA NA NA NA NA NA NA
TOTAL PECOF NC NC NA NA NA NA NA NA NA
[TOTAL TCDD NC NC NA NA NA NA NA NA NA
[TOTAL TCDF NC NC NA. NA NA NA NA NA NA
METALS (MG/KG)
ARSENIC 0.39 C 0.0013 143 1 61.5 ) 91.4 ) 161 )
BARIUM 1500 N 300 NA NA NA NA
CADMIUM 7 N 14 05U 0.536 U 0.101 3 529
CHROMIUM 12000 |N™] 99000000 [O NA NA NA NA NA
LEAD 400 N 14 @ 19 J 120 J 1297 1717 88 J 12,61
MERCURY 2.3 N 0,03 NA NA NA NA NA NA
SELENIUM 39 N 0.95 NA NA NA NA NA NA
ZINC 2300 N 680 NA NA NA NA NA NA
MISCELLANEOUS PARAMETERS (%)
PERCENT MOISTURE NC (| NC 11 NA | NA | NA | NA | NA NA NA |
[ToTAL soLIps NG [ 1 NC 1 92 I 88 | 86 | 85 | 87 87 87 |
PCBS (UG/KG)
AROCLOR-1260 220 [ cJ 24 I 3387 312 238 3 384 72.7
POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)
2-METHYLNAPHTHALENE 31000 N 750 NA NA NA NA NA
ACENAPHTHYLENE 340000 |N®| 22000 |® NA NA NA NA NA
ANTHRACENE 1700000 | N 360000 NA NA
BAP EQUIVALENT 15 c 3.5 390 U 380 U
BAP EQUIVALENT-HALFND 15 C 3.5 390 U 380 U
BENZO(A)ANTHRACENE 150 C 10 NA NA
BENZO(A)PYRENE 15 c 3.5 390 U 380 U
BENZO(B)FLUORANTHENE 150 C 35 NA NA
BENZO(G,H,1)PERYLENE 170000 |N™| 120000 | NA NA NA NA NA
|BENZO(K)FLUQRANTHENE 1500 C 350 NA NA NA NA NA
CHRYSENE 15000 C 1100 NA NA NA NA NA
DIBENZO(A,H)ANTHRACENE 15 c 11 360 U 380 U 380U 350 U 380 U
FLUORANTHENE 230000 | N 160000 NA NA NA NA NA
FLUORENE 230000 | N 27000 NA NA NA NA NA
INDENO(1,2,3-CD)PYRENE 150 C 120 NA NA NA NA NA
NAPHTHALENE, 3600 C 0.47 NA NA NA, NA NA
PHENANTHRENE 170000 N 120000 [ NA NA NA NA NA
PYRENE 170000 [ N 120000 NA NA NA NA NA
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LOCATION Adjusted USEPA [USEPA Regional U325017 U325019 U325020 U325021 U325022 U3250518
SAMPLE ID Regional Screening U3250170101 U3250190101 U3250200101 U3250200101-AVG U3250200101-D U3250210101 U3250220101 U32505180601
SAMPLE DATE Screening Levels? 20100917 20100917 20100917 20100917 20100917 20100917 20100917 20101129
SAMPLE CODE Levels'? Protection of NORMAL NORMAL ORIG AVG DUP NORMAL NORMAL NORMAL
MATRIX idential Soil [ Gr so 50 so S0 S0 S0 S0 so
SAMPLE TYPE SSLs NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
POSITION NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP UNDER CAP
SUBMATRIX ss ss ss ss ss ss ss ss
TOP DEPTH [ 0 0 0 0 0 0 0
BOTTOM DEPTH 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
DIOXINS/FURANS (NG/KG)

1,2,3,4,6,7,8,9-0CDD 15000 c 870 NA NA NA NA NA NA. NA 6400
1,2,3,4,6,7,8,9-0CDF 15000 C 870 NA NA NA NA NA NA NA 530
1,2,3,4,6,7,8-HPCDD, 450 C 26 NA NA NA NA NA NA NA 450 ]
1,2,3,4,6,7,8-HPCDF 450 C 26 NA NA NA, NA NA NA NA 190 J
1,2,3,4,7,8,9-HPCDF 450 C 26 NA NA NA NA NA NA NA 62
1,2,3,4,7,8-HXCDF 45 C 2.6 NA NA NA NA NA NA NA 0
1,2,3,6,7,8-HXCDD 45 C 2.6 NA NA NA NA NA NA NA

1,2,3,6,7,8-HXCDF 45 C 2.6 NA NA NA NA NA NA NA

1,2,3,7,8,9-HXCDD 45 c 26 NA NA NA NA NA NA NA

1,2,3,7,8-PECDF 150 c 8.7 NA NA NA NA NA NA, NA

2,3,4,6,7 8- HXCDF 45 C 2.6 NA NA NA NA NA NA NA

2,3,4,7,8-PECDF 15 C 0.87 NA NA NA NA NA NA NA,

2,3,7,8-TCDD 4.5 C 0.26 NA NA NA NA NA NA NA

2,3,7,8-TCDF 45 c 26 NA NA NA NA NA NA NA

TEQ 45 C 0.26 NA NA NA NA NA NA NA,

[TEQ - HALFND 4.5 [ 0.26 NA NA NA NA NA NA NA

[ TOTAL HPCDD 94 C 9 NA NA NA NA NA NA NA

TOTAL HPCDF NC NC NA NA NA NA NA NA NA

TOTAL HXCDD NC NC NA NA NA NA NA NA NA,

TOTAL HXCDF NC NC NA NA NA NA NA NA NA

TOTAL PECDF NC NC NA NA NA NA NA NA NA

[TOTAL TCDD NC NC NA NA NA, NA, NA NA NA

[TOTAL TCDF NC NC NA NA NA NA NA NA NA

METALS (MG/KG)

ARSENIC 0.39 C 0.0013 9 86 98 4.0 4 9.4 4

BARIUM 1500 N 300 NA NA NA NA NA NA NA 150
CADMIUM 7 N 1.4 0.552 U 0.538 U 0.516 UJ 051250 0.509 U 5.83 0.27313 69
CHROMIUM 12000 |N@| 99000000 | NA NA NA NA NA NA NA 75
LEAD 400 N 14 @ 11.5] 59.2 7 13.6J 17.5 2147 263 7 8.771] 9800
MERCURY 23 N® 0.03 NA NA NA NA NA NA NA

SELENIUM 39 N 0.95 NA NA NA NA NA NA NA 0.91
ZINC 2300 N 680 NA NA NA NA NA NA NA 00
MISCELLANEOUS PARAMETERS (%)

PERCENT MOISTURE I NC || NC 1 NA I NA f NA | NA I NA | NA | NA | 20 ]
[ToTAL sOLIDS | NC 11 NC 1 83 | 84 [ 87 | 88 [ 89 | 86 | 87 | NA |
PCBS (UG/KG)

AROCLOR-1260 [ 220 Tc] 24 [T 57.8 | 131 [ 372 J [ 34.25 I 3137 608 253
POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)

2-METHYLNAPHTHALENE 31000 N 750 NA NA NA, NA NA NA NA NA
[ACENAPHTHYLENE 340000 |N®| 22000  [® NA NA NA NA NA NA NA NA
ANTHRACENE 1700000 | N 360000 NA NA NA NA NA NA NA NA

BAP EQUIVALENT 15 C 35 400 U 330 U 380 U 380 U 380 Y 0 380 U NA

BAP EQUIVALENT-HALFND 15 C 3.5 400 U 390 U 380 U 380 U 380 U 0 380 U NA
BENZO(A)ANTHRACENE 150 [ 10 NA NA NA NA NA NA NA NA
BENZO(A)PYRENE 15 C 3.5 400 U 390 U 380 U 380 U 380 U 0 380 U NA
BENZO(B)FLUORANTHENE 150 C 35 NA NA NA NA NA NA NA NA
{BENZO(G,H,1)PERYLENE 170000 [n] 120000 |@ NA NA NA NA NA NA NA NA
|BENZO(K)FLUORANTHENE 1500 c 350 NA NA NA NA NA NA NA NA
CHRYSENE 15000 c 1100 NA NA NA NA NA, NA NA NA,
DIBENZO(A,H)ANTHRACENE 15 c 11 400 U 390 U 380 U 380 U 380 U 380 U 380 U NA
FLUORANTHENE 230000 | N 160000 NA NA NA NA NA NA NA NA
FLUORENE 230000 | N 27000 NA NA NA NA NA NA NA NA
INDENO(1,2,3-CD)PYRENE 150 C 120 NA NA NA NA NA NA NA NA
NAPHTHALENE 3600 C 0.47 NA NA NA NA NA, NA NA NA
PHENANTHRENE 170000 |[n@[ 120000 |@ NA NA NA NA NA NA NA NA
PYRENE 170000 { N 120000 NA NA NA NA NA NA NA NA
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Footnotes:

(1) Screening criteria based on EPA Regional Screening Levels (RSLs) Summary Table (November 2010). The adjusted RSLs for residential soils
represent the one-in-one million (1E-06) cancer risk leve! or a non-cancer hazard quatient of 0.1 for carcinogenic (C) and non-carcinogenic (N)
(2) Concentrations exceeding the referenced groundwater protection values are "italicized" (and highlighted yellow). Concentrations exceeding the
referenced RSLs for residential soils are "bolded" (and highlighted orange). Concentrations exceeding both referenced criteria are presented in
"reverse bold” (and highlighted red).

(3) The value is for trivalent chromium.

(4) Calculated from the EPA website (http:/epa-prgs.oml.govicgi-bin/chemicals/csl_search).

{5) The value is for mercuric chloride (and other mercury salls).

(6) The value for acenaphthene is used as a surrogafe.

{7) The value lor pyrene is used as a surrogals for phenanthrene.

Definitions: C = carcinogenic endpoint; N = non-carcinogenic endpoint; NC = no criterion available; NA = Not analyzed

Qualifiers: B = present in blank; J = estimated; L = biased low; U = non-delected
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LOCATION Adjusted USEPA|  USEPA 41MW01-41SB03 41MW02-41SB04 41MW03-415807
SAMPLE 1D Regional Regional 41580303 41580304 41580402 41580403 41580404 415B0702 41SB0702-AVG 415B80702-D 415B0703
SAMPLE DATE Screening Screening 19920801 19920801 19920801 19920801 19920801 19920801 19920801 15920801 19920801
SAMPLE CODE Levels®? Levelst? NORMAL NORMAL NORMAL NORMAL NORMAL ORIG AVG oup ORIG
MATRIX Residential Soil | Protection of S0 SO S0 [} so SO S0 SO SO
SAMPLE TYPE Groundwater NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
POSITION S5Ls NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP
SUBMATRIX SB SB SB SB SB sB SB SB SB
TOP DEPTH 10 15 5 10 15 5 5 5 10
BOTTOM DEPTH 12 17 7 12 17 9 9 9 14
METALS (MG/KG)
[ALUMINUM 7700 N 55000 2030 1020 2520 415 450 485 1390
ARSENIC 0.39 c | 00013 6.6 0.69 U3 0.73 U] 4 8 a 0.76 UJ
BARIUM 1500 N 300 14.78 1798 2338 10 B 10.55 U 1118 2718
BERYLLIUM 16 N 58 0.37B 0.24 U 0.23U 0.37B 025U 0.25U 0.25U 0.25U
CADMIUM 7 N i4 12U 12U 12U 12U 12U 125U 13U 13U
CALCIUM NC NC 333U 2720 2098 76.58 4058 153 B 166,50 180 B 1040 B
CHROMIUM 12000 |n®| 99000000 | 25U 3.7 4.3 26 3.5 25U 2.5U 25U 2.5 U
COBALT 2.3 N 0.49 838 66 36U 35U 1048 37U 375U 38U
COPPER 310 51 598 62.9 4B 8.4 6.7 S48 4y 268 14.2
IRON 5500 N 640 2460 9470 6410 1430 3040 2410 2615 2820 4020
LEAD 400 N 14 @ 3.2) 10.1] 4.1] 313 361 2.5 U1 2.325 341 437
MAGNESIUM NC NC 208 B 2080 1178 46.6 B 3518 5328 59.95 U 66.7 B 876 B
MANGANESE 180 N 57 227 842 106 338 575 318 315U 328 354
MERCURY 2.3 N®| 003 0.250 0.25U 0.24 U 023U 0.24U 0.25U 0.25U 0.25 U 0.25 U
150 48 37U 27.3 36U 35U 36U 370 375U 380 7.28
NC. NC 225U 1290 3058 213 U 3548 2378 247U 757 8 808 B
39 N 0.95 0.49 U 0.51 U 0.47 U 0.46 U 0.49 U 0.49 U 0.495 U 0.5 U 0.5U
39 N 16 12U 13U 128 120 104 12U 125U 13U 134
39 N 180 518 222 788 348 12,6 588 5.55U 538 798
2300 N 680 21 84.2 5.3 4.7 10.5 5.3 33 268 18.5
MISCELLANEQUS PARAMETERS (%)
PERCENT MOISTURE NC, [ T NC I NA NA | NA NA NA NA I NA NA I NA
PCBS (UG/KG)
ARDCLOR-1260 220 Jc] 24 | 40U 42U | 37U 384 39U 41U | 414 41U I 42U
PESTICIDES/PCBS {UG/KG)
4,4-DDD 2000 C 66 4y 4.2 U 37U 81 39U 41U 41U 41U 42U
4,4"-DDE 1400 C 47 44 4.2U 37U 8U 39U 41U 41U 41U 42U
4,4-D0T 1700 c 67 4y 4.2 U 7.5 8 U 39U 41U 41U 4.1U 420
ENDOSULFAN 11 37000 | N 3000 4U 420 37U 8U 39U 41U 410 41U 42U
ENDRIN 1800 N 440 4U 4.2 20 3.8U 39U 41U 41U 41U 424
GAMMA-CHLORDANE 1600 [C® 13 ® 21U 220 19U 2U U 21U 21U 21U 22U
HEPTACHLOR EPOXIDE 53 c 0.15 210 22U 19U 2U 20 21U 210 210 22U
PETROLEUM HYDROCARBONS (MG/KG)
[TOTAL PETROLEUM HYDROCARBONS NG [ T NC ] 1220 12.6U I 16.3 115U 12U 1221 | 12350 125U f 126U
SEMIVOLATILES (UG/KG)
2-METHYLNAPHTHALENE 31000 N 750 400 U 4700 390U 400 U 410U 410U 410U 420U
ACENAPHTHYLENE 340000 |n®| 22000 | 400 U 420U 390 U 400 U 410U 410U 410 U 420U
ANTHRACENE 1700000 | N | 360000 400U 420U 390 U 400U 410U 410U 410U 420U
BAP EQUIVALENT 15 C 3.5 400U 420U 390 U 400 U 410U 410U 410U 430U
BAP EQUIVALENT-HALFND 15 C 3.5 400 U 420U 390U 400 U 410U 410U 410U 420U
BENZO(A)ANTHRACENE 150 C 10 400U 420U 390U 400 U 410U 410U 410 U 420U
BENZO(A)PYRENE 15 C 35 400U 420U 390 U 400 U 410U 410U 410U 420V
BENZO(B)FLUORANTHENE 150 C 35 400 U 420U 390 U 400U 410U 410U 4100 420U
BENZO(K)FLUORANTHENE 1500 C 350 400 U 420U 390 U 400 U 410U 410U 410 U 420U
CARBAZOLE NC NC 400U 420U 390 U, 400U 410U 410U 410 U 420
CHRYSENE 15000 C 1100 400U 420 U 390 U 400 U 410U 410U 410 U 420U
DIBENZOFURAN 76800 N 680 400U 420U 390 U 400 U 410 U 410U 410U 420U
DIETHYL PHTHALATE 4900000 | N 12000 400 U 420U 390 U 400 U 410 U 4100 410U 420U
DI-N-BUTYL PRFHALATE 610000 | N 9200 400 U 420 U 390 U 400 U 410 U 410U 410U 420 U
FLUORANTHENE 230000__| N | 160000 400 U 420U 390 U 400 U 410U 410 410U 4200
INDENO(1,2,3-CD)PYRENE 150 C 120 400 U 420 U 390 U 400 U 410U 410U 410U 420U
NAPHTHALENE 3600 o 0.47 400 U 420U 390 U 400 U 410U U 410U 420U
|PHENANTHRENE 170000 |N®| 120000 |® 400 U 420 U 350) 390 U 400 U 410U 410U 410U 420U
[PYRENE 170000 | N | 120000 400 U 40U 520 390U 400 U 410U 410U 410U 420U
VOLATILES (UG/KG)
ACETONE [ 6100000 [ W] 4500 ] 17U 23U T 9U 27U 15U 11U | 135U 16 U | 18 U
CARBON DISULFIDE | swoo0 N[ 310 | 12U 12U [ 4] [3] 3) 3) | 37 12U | 12U
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LOCATION Adjusted USEPA USEPA 41SB01 41SB02
SAMPLE 1D Regional Regional 415B0703-AVG 415B0703-D 41580704 41580102 41580103 41580105 41580201 41580203 415B0204
SAMPLE DATE Screening Screening 19920801 19920801 19920301 19920801 19920801 19920801 19920801 19920801 19920801
SAMPLE CODE Levels™? Levels™? AVG DUP NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
MATRIX Residential Seil | Protection of S0 S0 S0 S0 () 1) SO S0 so
SAMPLE TYPE Groundwater NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
POSITION Ssts NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP
SUBMATRIX sB sB sB sB sB sB s8 S8 SB
TOP DEPTH 10 10 15 5 10 20 5 10 15
BOTTOM DEPTH 14 14 17 7 12 22 7 12 17
METALS (MG/KG)
ALUMINUM 7700 N 55000 1815 2240 2450 7070 492 5130 2800 2390 3190
[ARSENIC 0.39 C | 00013 0.755 U 0.75 U 0.78 UJ 0.720) 0.75 U 0.77 U1
EARIUM 1500 N 300 33975 54.4 60.2 2468 988 939 92.6 2458 39.5 B
BERYLLIUM 16 N 58 0350 0.250 1.5 0528 0.25U 4.6 0398 0318 031 B
CADMIUM 7 N 14 13U 13U 13U 12U 13U 13U 2 12U 12U
CALCIUM NC NC 1095 U 1150 B 1870 5478 749U 3080 7808 287 U 706 B
CHROMIUM 12000 {N®[ 99000000 |& 25U 25U 5 15.7 29 12.8 7.2 6.6 6.6
'COBALT 23 N 0.49 9 9 428 388 0 628 378 578
COPPER 310 N 51 16.6 19 16.6 i0.5 13 20.5 23.9 66 8.6
{IRON 5500 N 640 4610 5200 6510 670 481 00 800 0 0
LEAD 400 N 14 @ 535 641 158 ] 443 261 6.2] 46 J 5] 6.21
MAGNESIUM NC NC 1013 U 1150 8 1650 4168 2928 2350 186 B 2658 6518
MANGANESE 180 N 57 40.15 44.9 595 17.97 13U] 116 7 27813 1481 3070
MERCURY 23 ) 003 0.25U 0.25U 0.26 U 0.12 U 013U 0.13 U 0.18 0.12 U 0.12 U
INICKEL 150 N 48 70 688 53.1 418 38U 30.9 528 35U 36U
POTASSIUM NC NC 989 U 1170 8 1410 903 B 2318 2100 3308 303 B 4938
SELENIUM 39 N 0.95 05U 050U 0.52 U 0.48 U1 0.5 U] 0.51 U] 0.7] 0.46_U3 0.48U]
SILVER 39 N 1.6 13U 13U 130 120 13U 188 138 12U
VANADIUM 39 N 180 8354 888 146 27.4 418 11.8 11.1B 204
ZINC 2300 N 680 21.35 242 336 23.8 7.7 339 117 29.1
MISCELLANEOUS PARAMETERS (%)
[PERCENT MOISTURE I NC [ 1 [Tl | NA NA NA | NA 1 NA NA I NA [ NA NA
PCBS (UG/KG)
[AROCLOR-1260 [ 220 _Tcl 24 [T 4154 a1 U 43U | 40 U | 41U 41y | 38U I 38U 40U
PESTICIDES/PCBS (UG/KG)
4,4-DDD 2000 C 66 4154 41U 43U U 41U 41U 53 38U au
4,4~DDE 1400 C 47 4150 41U 43U 4U 41U 41U 160 38U 4u
4,4-DDT 1700 C 67 415U 411U 43U 4U 41U 410 980, 59 au
ENDOSULFAN 11 37000 | N 3000 4154 41U 43U 4U 41U A1U 38U 3.8U 4u
ENDRIN 1800 N 440 2154 4.1 43U au 41U 410 15 3.8U 4u
|GAMIMA-CHLORDANE 1600 [c® 13 ® 15U 21U 22U 21U 21U 21U 147 2U 21U
HEPTACHLOR EPOXIDE 53 c 0.15 2150 21U 220 210 210 21U 20 2U 21U
PETROLEUM HYDROCARBONS (MG/KG}
TOTAL PETROLEUM HYDROCARBONS | NG |1 nc 11 1250 124U 129U | 17.2 | 125U 126U | 143 | 12.5 177
SEMIVOLATILES (UG/KG)
2-METHYLNAPHTHALENE 31000 [ N 750 420U 420U 430U 400U 410U 410 U 390 U1 410U
ACENAPHTHYLENE 340000 |N?] 22000 |?) 420U 420U 4300 400 U 410U 410U 390 W 410U
ANTHRACENE 1700000__|_N_|___ 360000 4204 420U 430U 400 U 410U 410U 390 U3 410U
BAP EQUIVALENT 15 C 35 420U 420U 430U 400 U 410U 410U 390U 410U
BAP EQUIVALENT-HALFND 15 C 35 420U 420U 430U 400U 410U 410U 390 U 410U
BENZO(AJANTHRACENE 150 c 10 420U 420U 430U 400 U 410 U 410U 390 U 410 U
BENZO(AJPYRENE 15 c 3.5 420U 420U 430U 400 U 410 U 410U 390 U 410 U
BENZO(B)FLUORANTHENE 150 c 35 420 U 420U 430U 400 U 410 U 410 ¥ 39U 410 U
BENZO(K)FLUORANTHENE 1500 c 350 420 U, 420U 430U 400 U 410 U 410U 390U 410U
[CARBAZOLE NC NC 420 U 420U 430U 400U 410U 410U 350 U 410U
CHRYSENE 15000 C 1100 420U 430U 430 U 400 U 410 410U 39U 410U
DIBENZOFURAN 7800 680 40U 420U 430U 400 U 410U 410U 390 UJ 410 U
DIETHYL PHTHALATE 4900000 12000 4200 420U 430U 400 U 410U 410U 390 U) 410U
DI-N-BUTYL PHTHALATE 510000 9200 4200 420U 430U 400 U 410U 410 U 390 U 410U
FLUORANTHENE 230000 160000 20U 420\ 430U 400 U 410U 410 390 UL 410U
INDENO(1,2,3-CD)PYRENE 150 C 120 420U 420U 430U 400 U 410U 410U 350U 410U
NAPHTHALENE 3600 C 0.47 420U 420U 430U 400 U 410U 410U 350 U 410U
PHENANTHRENE 170000 |n® | 120000 |® 420U 420U 430U 400 U 410U 410 U 3950 U 410U
[PYRENE 170000 | N [ 120000 420 U 420U 430U 400 U 410U 4100 390 U 410U
VOLATILES (UG/KG)
ACETONE | 6100000 [ NT 4500 [ | 175U 17y 27U I 38U I 490 2208 | 38U I 1200 85 U
CARBON DISULFIDE | 800 {n] 3106 T[] 12U 12U 13U | 120 | 63 13U [ 2] 1y 12U
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LOCATION Adjusted USEPA USEPA 415B05 41SB06
SAMPLE 1D Regional Regional 415B0502 415B0503 41580504 41580602 41SB0602-AVG 41SB0602-D 415B0603 41SB0603-AVG 415B0603-D
SAMPLE DATE Screening Screening 19920801 19920801 19920801 19920801 19920801 19920801 19920801 19920801 19920801
SAMPLE CODE Levels!*? Levels™? NORMAL NORMAL NORMAL ORIG AVG DuUP ORIG AVG DuP
MATRIX Residential Soil | Protection of so S0 S50 (1} SO S0 SO 50 SO
SAMPLE TYPE Groundwater NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
POSITION SSls NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP
SUBMATRIX SB S8 sB sB SB sB SB SB sB
TOP DEPTH 5 10 15 5 5 5 10 10 10
BOTTOM DEPTH 7 12 17 9 9 9 14 14 14
METALS {MG/KG)
[ALUMINUM 7700 N 55000 1150 2740 221
ARSENIC 0.39 C | 0.0013 0.5 U] 0.5 05U
BARIUM 1500 N 300 1328 1858 23.65U
BERYLLIUM 16 N 58 03U 0.3 0.2
CADMIUM 7 N 14 13U 12U 1254
CALCIUM NC NC 133U 1200 B 862.5 U
CHROMIUM 12000 |n®| 99000000 25U 8.6 5.85
COBALT 2.3 N 0,49 3.8U 898 745U
COPPER 310 51 418 12.7 9.65
IRON 5500 N 640 1580 63300 050
LEAD 400 N 14 6.9 631 5.25
MAGNESIUM NC NC 84 B 158 B 186 U
MANGANESE 180 N 57 56 986 6.9
MERCURY 23 N 0.03 01U 0.1U 0.1U
INICKEL 150 48 3.8U 38U 38U
POTASSIUM NC NC 3008 404 B 397.5U
SELENIUM 3! N 0.95 0.3U) 03] 034
SILVER 3 N 16 13U 4.8 2.725
VANADIUM 3 N 180 478, 28.35
[zinc 2300 N 680 6.5 1335
MISCELLANEOUS PARAMETERS (%)
PERCENT MOISTURE I NC [ NC I NA I NA | NA I NA f NA | NA | NA I NA NA
PCBS (UG/KG)
AROCLOR-1260 20 JcT 24 | a1y I 40 U | 41U [ Ay | Ly I 4y i 41U I 4154 42U
PESTICIDES/PCBS (UG/KG)
4,4-DDD 2000 C 66 41U 0.86 1 410 41U 41y 41U 41U 415U 420
4,4-DDE 1400 C 47 410 U 41U 41U 41U 410 41U 415U 92U
4,4-0DT 1700 C 67 41U 4u 41U 41U 41U 41U 41U 415U 42U
ENDOSULFAN 1f 37000 N 3000 41U 153 410 41U 410U 41U 41U 415U 4.2
ENDRIN 1800 N 240 41U a0 41U 41U 41U 41U 41U 415U 42U
GAMMA-CHLORDANE 1600 |[c® 13 & 2140 21U 21U 21U 21U 21U 21U 215U 22U
HEPTACHLOR EPOXIDE 53 C 0.15 21U 2.9 210 21U 210 210 210 215U 22U
PETROLEUM HYDROCARBONS (MG/KG)
TOTAL PETROLEUM HYDROCARBONS I NC [ 1 NC | 122U I 10U 1270 | 125U 125U 125U | 124U I 12.55 U 127U
SEMIVOLATILES (UG/KG)
2-METHYLNAPHTHALENE 31000 N 750 410U 400U 420U 410U 410U 4101 4200 420U 420U
ACENAPHTHYLENE 340000 N[ 22000  |@ 410U 400 U 420U 410U 410U 410 U 420U 420 U 420U
ANTHRACENE 1700000 | N | 360000 410U 400 U 420U 410 U 410U 410U 420U 420U 420U
BAP FQUIVALENT 15 C 35 410U 400 U 420U 410 U 410U 410U 420U 420U 420U
BAP_EQUIVALENT-HALFND 15 [ 35 410U 400 U 4204 410U 410U 410 U 420U 420U 420U

150 C 10 410U 400 U 420U 410U 410 U 410U 420U 420U 40U

15 c 3.5 410U 400 U 420U 410U 410U 410 U 420U 420U 420U

150 C 35 410U 400 U 420U 410U 4 410U 420U 220 U 420U

1500 C 350 410 U 400 U 4200 410U 410U 410U 420U 420U 420U
CARBAZOLE NC NC 410 U 400U 420U 410 410U 410U 420U 420U 4204
CHRYSENE 15000 C 1100 410U 400 U 420U 410U 410U 410U 4200 420 U 420U
DIBENZOFURAN 7800 680 410U 400U 420U 410U 410 U 410U 420U 420 U 4204
DIETHYL PHTHALATE 4900000 12000 410U 400 U 420U 410y 410U 410U 420 U 420U 420U
DI-N-BUTYL PHTHALATE 610000 9200 410U 400 U 420U 410U 410U 410U 4200 420 U 4200
FLUORANTHENE 230000 160000 410U 400 U 420 U 410U 410U 410U 420U 420U 420U
INDENO(1,2,3-CD)PYRENE 150 c 120 410 U 400 U 420U 410 U 410 U 410U 420 U 420U 420U
NAPHTHALENE 3600 c 0.47 410 U 400 U 420U 410U 410U 410U 420U 420U 420 U
PHENANTHRENE 170000 |n®{ 120000 |® 410U 400 U 420U 410U 410 U 410 U 420U 420U 420U
PYRENE 170000 | N_|__120000 410U 400 U 420U 410U 410U 410U 420U 420U 420U
VOLATILES (UG/KG)
{ACETONE [ 6100000 | N ] 4500 ] 9 U | 104 I 64 U I 9 U I 9.5U I 10U f 124 | 105U 9 UJ
CARBON DISULFIDE I so0 [ N[ 310 | 12U | 124 | 13y | 12U [ 12y | 12U | 12y | 12U 12U
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LOCATION Adjusted USEPA|  USEPA 415B08 U325AD15B01 U325A015B02 U325A035B01 U32SA(
SAMPLE 1D Regional Regional 41580802 41580803 415B0804 U32SA015B0102 U325A01580202 U325A015B0203 U32SA035B0102 U325A035B0103 U325A035B0202
SAMPLE DATE Screening Screening 19920801 19920801 19920801 20101027 20101027 20101027 20101027 20101027 20101027
SAMPLE CODE Levels™? Levelst? NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
MATRIX Residential Soil | Protection of 50 S0 50 SO S0 50 s0 s0 S0
SAMPLE TYPE Groundwater NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
POSITION SSLs NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP
SUBMATRIX SB SB sB SB sB sB sB SB SB
TOP DEPTH S 10 15 2 2 3 2 3 2
BOTTOM DEPTH 7 12 17 3 3 4 3 4 3
METALS (MG/KG)
[ALUMINUM 7700 N 55000 14501 7693 7150 3 NA NA NA NA NA NA
ARGENIC 0.39 c | 00013 0.74 U 0.77U 078U 1171 18.5 J 0.965 J 172 16.3 J 241
BARIUM 1500 N 300 1728 728 74.8 NA NA NA NA NA NA
BERYLLIUM 16 N 58 0.25U 0.26 U 18 NA NA NA NA NA NA
CADMIUM 7 N 14 12U 13U 13U NA NA NA NA NA MA,
CALCIUM NC NC 3408 3098 2130 NA NA NA NA NA NA
CHROMIUM 12000 |N™| 99000000 NA NA NA NA NA NA
COBALT 23 N 0.49 NA NA NA A A NA
COPPER 310 51 NA NA NA A A NA
IRON 5500 N 640 NA A NA A A NA
LEAD 400 N 14 X 4.6 NA A NA A A NA
MAGNESIUM NC NC 2708 170 B 1890 NA A WA, NA, NA NA,
MANGANESE 180 N 57 152 7.4 8587 NA A NA NA NA NA
MERCURY 2.3 n® 0.03 0.12 U 013U 0.13U NA A NA NA NA NA
NICKEL 150 N 48 478 39U 13.7 NA A NA NA NA NA,
POTASSIUM NC NC 263 B 237U 1680 NA A NA NA NA, NA
SELENIUM 39 N 0.95 0.49 U 0.51 U] 0.52 1 NA A NA NA NA NA
SILVER 39 N 16 12U 13U 13U NA A NA NA NA NA
VANADIUM 39 N 180 6.88 438 22.2 NA NA NA NA, NA NA
[ZINC 2300 N 680 18.6 17.6 53.1 NA NA NA NA NA NA
MISCELLANEOUS PARAMETERS (%)
PERCENT MOISTURE T~ T T~ ne T NA I NA NA | NA NA NA NA | NA NA ]
PCBS (UG/KG)
AROCLOR-1260 [ 220  Jc] 24 I 45U I 47U 42y I NA NA NA, NA | NA NA ]
PESTICIDES/PCBS (UG/KG)
4,4'-DDD 2000 C 66 45U 470 42U NA A NA NA NA NA
4,4"-DDE 1400 c 47 45U 47U 42U NA A NA NA NA NA
4,4-DDT 1700 c 67 4.5U 4.7 U 42U A A NA NA NA NA
ENDOSULFAN II 37000 N 3000 4.5U 4.7 U 42U A A NA NA NA NA
ENDRIN 1800 N 440 45U 4.7 U 42U A A NA NA NA NA
GAMMA-CHLORDANE 1600 (c® 13 © 23U 24U 22U A A NA NA NA NA
HEPTACHLOR EPOXIDE 53 C 0,15 23U 240U 220U NA NA NA NA NA NA
PETROLEUM HYDROCARBONS (MG/KG)
TOTAL PETROLEUM HYDROCARBONS | NC T NC. | 1220 1270 129U I NA NA NA NA 1 NA NA |
SEMIVOLATILES (UG/KG)
2-METHYLNAPHTHALENE 31000 N 750 450 U 4700 420U NA NA NA, NA NA NA
ACENAPHTHYLENE 340000 |N@| 22000 | 450 U 470 U 420 U NA NA NA NA NA NA
ANTHRACENE 1700000__| N_|__ 360000 450 U 470U 420U NA NA NA NA NA NA
BAP EQUIVALENT 15 c 35 450 U 470U 420U NA NA NA NA NA NA
BAP EQUIVALENT-HALFND 15 C 3.5 450U 470 U 420U NA NA A NA NA NA
BENZO{A)ANTHRACENE 150 C 10 450 U 470U 2200 NA NA A NA NA NA
BENZO(A)PYRENE 15 C 3.5 450 U 4701 20U NA NA A NA NA NA
BENZO(B)FLUGRANTHENE 150 C 35 450 U 470U 420U NA NA A NA, NA NA
BENZO(K)FLUORANTHENE 1500 C 350 450 U 470U 420U NA NA A NA NA NA
CARBAZOLE NC NC 450U 470U 4204 NA NA A NA NA NA
CHRYSENE 15000 C 1100 450 U 470U 420U NA NA A NA NA NA
DIBENZOFURAN 7800 680 450 U 4700 420U NA NA A NA NA NA
DIETHYL PHTHALATE 4500000 12000 450 U 4704 420U NA NA A NA, NA NA
DI-N-BUTYL PHTHALATE 610000 9200 450 U 470U 4204 NA A A NA NA NA
FLUORANTHENE 230000 160000 450 U 470U 4204 NA A NA NA NA NA
INDENO(1,2,3-CD)PYRENE 150 C 120 450 U 470U 420U NA A NA NA NA NA
NAPHTHALENE 3600 c 0.47 450 U 470U 420y NA A NA NA NA NA
PHENANTHRENE 170000 |n®| 120000 |® 450 U 470 U 420U NA A NA NA NA NA
PYRENE 170000 | N [_ 120000 450 U 470U 420U NA NA NA NA NA NA
VOLATILES (UG/KG)
[acETONE [ 6100000 [ N[ 4500 [ 41U | 30U 410 I NA NA NA NA I NA NA ]
CARBON DISULFIDE | 800 [Nj 310 | 12U | 13U 13U | NA NA NA NA | NA NA |
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LOCATION Adjusted USEPA|  USEPA  P3SB0Z [TE} 1 U3 1 u3 2 U32SA075B02 U32SA085B02 U32SA095B02
SAMPLE ID i i u3. 203 u3; 102 U3 102 U3 2 U32SA075B0202 U3, 202 U3, 203 u3: 02 U3, 203
SAMPLE DATE Screening Screening 20101027 20101027 20101027 20101027 20101027 20101027 20101027 20101027 20101027
SAMPLE CODE Levels™? Levels'™? NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
MATRIX Residential Soil | Protection of S0 S0 SO S0 SO S0 SO (] 50
SAMPLE TYPE Groundwater NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
POSITION ssts NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP
SUBMATRIX SB SB sB SB 58 SB SB SB SB
[ TOP DEPTH 3 2 2 2 2 2 3 2 3
BOTTOM DEPTH 4 3 3 3 3 3 4 3 4
METALS (MG/KG)
ALUMINUM 7700 N 55000 NA NA NA NA NA NA NA NA NA

0.39 C [ 0.0013 8 T 9 9 8.4 6 6 6

1500 N 300 NA NA NA NA NA NA NA NA NA

16 N 58 NA NA NA HA NA NA NA NA NA

7 N 1.4 NA NA NA NA NA NA NA NA NA

NC NC NA NA NA NA NA NA NA NA NA
CHROMIUM 12000 |n®[ 59000000 | NA NA NA NA NA NA NA NA NA
COBALT 23 N 0.49 NA NA NA NA NA NA NA NA NA
COPPER 310 51 NA NA NA NA NA NA NA NA NA
IRON 5500 N 640 NA NA NA NA NA NA NA NA NA
LEAD 400 N 14 @ NA NA NA NA NA NA NA NA NA
MAGNESIUM NC NC NA NA NA NA NA, NA NA NA NA
MANGANESE 180 N 57 NA NA NA NA NA NA NA NA NA
MERCURY 23 N®[ 003 NA NA NA NA NA NA NA NA NA
[NICKEL 150 N 48 NA NA NA NA NA NA NA NA NA
POTASSIUM NC NC NA NA NA NA NA NA NA NA NA
SELENIUM 39 N 0.95 NA, NA NA NA A NA NA NA NA
SILVER 39 N 16 NA NA NA NA A NA NA NA NA
VANADIUM 39 N 180 NA NA NA NA A NA NA NA NA
ZINC 2300 N 680 NA NA NA NA A NA NA NA NA
MISCELLANEOUS PARAMETERS (%)
PERCENT MOISTURE I NC 1 nNC 0 NA NA I NA | NA NA [ NA | NA [ NA [ NA ]
PCBS (UG/KG)
AROCLOR-1260 220 " JcT 24 I NA NA | NA | NA NA | NA I NA | NA I NA
PESTICIDES/PCBS (UG/KG)
4,4-DDD 2000 C 66 NA NA NA NA NA NA A NA NA
4,4-DDE 1400 C 47 NA NA NA NA NA NA A NA NA
4,4-DDOT 1700 C 67 NA NA NA A A NA A NA A
ENDOSULFAN 11 37000 N 3000 NA NA NA A A NA, A NA A
ENDRIN 1800 N 440 NA, NA NA A A NA NA NA A
GAMMA-CHLORDANE 1600 [ 13 @ NA NA NA A A NA NA NA A
HEPTACHLOR EPOXIDE 53 C 0.15 NA NA NA NA NA NA NA NA NA
PETROLEUM HYDROCARBONS (MG/KG)
[TOTAL PETROLEUM HYDROCARBONS I NC T T NC | NA NA | NA | NA NA [ NA NA I NA | NA ]
SEMIVOLATILES (UG/KG)
2-METHYLNAPHTHALENE 31000 N 750 NA NA NA NA NA NA NA NA, NA
ACENAPHTHYLENE 340000 N 22000 |7 NA NA NA NA NA NA NA NA NA
ANTHRACENE. 1700000 [ N[ 360000 NA NA NA NA A NA NA NA NA
BAP EQUIVALENT 15 c 3.5 NA NA, NA A A NA NA NA NA
BAP EQUIVALENT-HALFND 15 C 35 A NA NA A A NA NA NA NA
BENZO(A)ANTHRACENE 150 C 10 A A NA A A NA NA NA, NA
BENZO(A)PYRENE 15 c 35 A A NA A A NA NA NA NA
BENZO(B)FLUORANTHENE 150 C 35 A A NA A A NA NA A A
BENZO(K)FLUORANTHENE 1500 c 350 A A NA A A NA A A A
CARBAZOLE NC NC NA NA NA NA NA NA A A A
CHRYSENE 15000 | C 1100 NA NA NA NA NA NA A A A
DIBENZOFURAN 7800 N 680 NA NA A NA, NA NA A A A
DIETHYL PHTHALATE 4900000 | N 12000 A A A A NA NA NA A NA
DI-N-BUTYL PHTHALATE 610000 _ [ N 9200 A A A A NA NA NA NA NA
FLUORANTHENE 230000 | N_| 160000 A A A A NA NA NA A A
INDENO(1,2,3-CD)PYRENE 150 c 120 A A A A NA NA NA A A
NAPHTHALENE 3600 c 047 NA A NA NA NA NA NA A A
PHENANTHRENE 170000 |N®| 120000 [® NA A NA NA NA NA NA A A
PYRENE 170000 | N [ 120000 NA NA NA NA NA NA NA NA NA
VOLATILES (UG/KG)
|ACETONE [ 6100000 | N | 4500 | | NA NA T NA I NA NA I NA | NA | NA | NA ]
CARBON DISULFIDE I 8000 PN 310 [ | NA NA i NA | NA NA | NA [ NA i NA | NA |
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LOCATION Adjusted USEPA|  USEPA U32SA10SBO01 U325A11SB01 U325A115B02 U325A125B02 U32SA135B02 U32SA145B01 U325A145802 U325850434
SAMPLE 1D Reglonal Regional U32SA105B0102 U325A115B0102 U325A115B0202 U325A12580202 U32SA135B0202 U325A14580102 U325A14580103 U325A14580202 U325BS043401
SAMPLE DATE Screening Screening 20101028 20101028 20101028 20101027 20101027 20101028 20101028 20101028 20101201
SAMPLE CODE Levelst"? Levels®™? NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
MATRIX Residential Soil | Protection of SO SO 50 S0 so 50 SO so s0
SAMPLE TYPE Groundwater NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
POSITION SSLs NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP NOT UNDER CAP UNDER CAP
SUBMATRIX SB SB SB sB sB sB sB sB SB
TOP DEPTH 2 2 2 2 2 2 3 2 3
[BoTTOM DEPTH 3 3 3 3 3 3 4 3 4
METALS (MG/KG)
ALUMINUM 7700 N 55000 NA NA NA NA NA NA NA NA NA

0.39 c | 0.0013 88 9 B 4.4 8 9

1500 N 300 NA NA NA NA NA NA NA NA A

16 N 58 NA NA A NA NA NA NA NA A

7 N 14 NA NA A NA NA NA NA NA A

NC NC NA NA A NA. NA NA NA NA A
CHROMIUM 12000 |n®| 99000000 | NA NA A NA A NA NA NA NA
COBALT 23 N 0.49 NA NA NA A A NA NA NA NA
COPPER 310 N 51 NA NA NA A A NA NA NA NA
IRON 5500 N 640 NA NA NA A A NA NA NA NA
LEAD 400 N 14 @ NA NA NA A NA NA NA NA 54
MAGNESIUM NC NC NA NA NA NA NA NA, NA NA A
MANGANESE 180 N 57 NA NA NA NA NA NA NA NA A
MERCURY 23 N 003 NA NA NA NA NA NA NA NA A
INICKEL 150 N 48 NA NA NA NA NA NA NA NA A
POTASSIUM NC NC NA NA NA NA NA NA NA NA A
SELENIUM 39 N 0.95 NA NA NA NA NA NA NA NA NA
SILVER 39 N 16 NA NA NA NA NA NA NA NA NA
'W\NADIUM 3 N 180 NA NA NA NA NA NA NA NA NA
{zInC 2300 N 680 NA NA NA NA NA NA NA NA NA
MISCELLANEOUS PARAMETERS (%)
PERCENT MOISTURE I [T [ToR B | NA NA [ NA | NA I NA NA NA NA 22 ]
PCBS (UG/KG)
[AROCEOR-1260 [ 220 Tc] 24 T 1 NA NA [ NA I NA | NA NA NA NA 24U ]
PESTICIDES/PCBS (UG/KG)
4,4-DDD 2000 4 66 NA, NA NA NA NA NA NA NA. NA
4,4-DDE 1400 C 47 NA NA NA NA NA NA NA NA NA
4,4-DDT 1700 c 67 A NA NA A NA NA A NA, NA
ENDOSULFAN 1T 37000 N 3000 A NA NA A NA NA A NA NA
ENDRIN 1800 N 440 A NA NA A NA NA A NA NA
GAMMA-CHLORDANE 1600 [c® 13 ® A NA NA A NA NA A NA NA
HEPTACHLOR EPOXIDE 53 C 0.15 NA NA NA NA NA NA NA NA NA
PETROLEUM HYDROCARBONS (MG/KG)
[TOTAL PETROLEUM HYDROCARBONS | T | NC [ ] NA NA | NA | NA NA NA NA NA NA
SEMIVOLATILES (UG/KG)
2-METHYLNAPHTHALENE 31000 N 750 NA NA NA NA NA NA NA NA NA
ACENAPHTHYLENE 390000 |N@| 22000 | NA NA NA NA NA NA NA NA NA
ANTHRACENE 1700000__| N | 360000 NA NA NA NA NA NA, A NA NA
BAP_EQUIVALENT 15 c 3.5 NA NA NA NA NA NA A NA, NA
BAP EQUIVALENT-HALEND 15 C 35 A NA NA NA NA NA A NA NA
BENZO(A)ANTHRACENE 150 C 10 A NA NA NA NA NA A NA NA
BENZO(AJPYRENE 15 C 35 A NA NA A NA NA A NA, NA
BENZO(B)FLUORANTHENE 150 C 35 A NA, NA A NA NA A NA NA
BENZO(K)FLUDRANTHENE 1500 C 350 A A NA A NA NA NA NA NA
CARBAZOLE NC NC NA A NA A NA NA NA A NA
CHRYSENE 15000 C 1100 NA A NA A NA NA NA A NA
DIBENZOFURAN 7800 680 NA A NA A NA NA NA A NA
DIETHYL PHTHALATE 4900000 12000 NA A NA A NA NA NA A NA
DL-N-BUTYL PHTHALATE 610000 9200 NA A NA A NA NA NA NA NA
FLUORANTHENE 230000 160000 NA A NA A NA NA NA NA NA
INDENO(L,2,3-CD)PYRENE 150 C 120 NA NA NA NA NA NA, NA NA NA
NAPHTHALENE 3600 3 0.47 NA NA, NA NA, NA NA NA NA NA
|PHENANTHRENE 170000 |n®| 120000  |® NA NA NA NA NA NA NA NA NA
[PYRENE 170000 | N [ 120000 NA NA NA NA NA NA NA NA NA
VOLATILES (UG/KG)
[aceTONE [ 6100000 | N 4500 [ | NA NA T NA I NA I NA NA I NA NA NA 1
CARBON DISULFIDE | 82000 {N| 310 [ | NA NA | NA [ NA [ NA NA | NA NA NA |
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LOCATION Adjusted USEPA|  USEPA U325B50934 U325B51334 U325B51823
SAMPLE 10 Regional Regional U32SBS093401 U32585133401 U325B5182301
SAMPLE DATE Screening Screening 20101201 20101201 20101201
SAMPLE CODE Levels®? Levelst? NORMAL NORMAL NORMAL

MATRIX Residential Soil | Protection of 50 SO 50

SAMPLE TYPE Groundwater NORMAL NORMAL NORMAL
POSITION Ssts UNDER CAP UNDER CAP UNDER CAP
SUBMATRIX sB sB SB

TOP DEPTH 3 3 2

BOTTOM DEPTH 4 4 3

METALS (MG/KG)

ALUMINUM 7700 N 55000 NA A NA
|ARSENIC 0.39 c | 00013 8B
EARIU 1500 N 300 NA NA NA

BERYLLIUM 16 N 58 NA NA NA

CADMIUM 7 N 14 NA NA NA

CALCIUM NC NC NA NA NA

CHROMIUM 12000__|n®] 99000000 | NA NA NA

COBALT 2.3 N 0.49 NA NA NA

COPPER 310 N 51 NA NA NA

[RON 5500 N 640 NA NA NA

LEAD 400 N 14 @ 5 14 23

MAGNESIUM NC NC NA NA NA

MANGANESE 180 N 57 NA NA NA

MERCURY 2.3 N 0.03 NA NA NA

NICKEL 150 N 48 NA NA NA

POTASSIUM NC NC NA NA NA

SELENIUM 39 N 0.95 NA NA NA

SILVER 39 N 16 NA NA NA

VANADIUM 39 N 180 NA NA NA

ZINC 2300 N 680 NA NA NA
MISCELLANEOUS PARAMETERS (%o)

PERCENT MOISTURE NG T T mne” 17 23 | 15 I 27 ]
PCBS (UG/KG)

AROCLOR-1260 [ 20 TJcf 24 1 43U I 67 I 111 ]
PESTICIDES/PCBS (UG/KG}

4,4-DDD 2000 [ 66 A NA NA

4,4™-DDE 1400 C 47 A NA NA

4,4-DDT 1700 C 67 A NA NA
ENDOSULFAN 1T 37000 N 3000 A NA NA

ENDRIN 1800 N 440 NA NA NA
GAMMA-CHLORDANE 1600 [c® 13 © NA NA NA
HEPTACHLOR EPOXIDE 53 C 0.15 NA NA NA
PETROLEUM HYDROCARBONS (MG/KG})

TOTAL PETROLEUM HYDROCARBONS [~ T T nc T7 NA NA NA ]
SEMIVOLATILES (UG/KG)

2-METHYLNAPHTHALENE 31600 N 750 NA NA, NA
ACENAPHTHYLENE 340000 |N™| 22000 |0V NA NA NA
ANTHRACENE 1700000 | N | 360000 NA NA NA

BAP EQUIVALENT 15 [ 35 NA NA NA

BAP EQUIVALENT-HALFND 15 C 3.5 NA NA NA
BENZO(A)ANTHRACENE 150 c 10 NA NA NA
BENZO(A)PYRENE 15 C 35 NA NA NA
BENZO(B)FLUORANTHENE 150 C 35 NA NA NA
BENZO(K)FLUDRANTHENE 1500 c 350 NA NA NA

CARBAZOLE NC NC NA NA A

CHRYSENE 15000 C 1100 NA NA A
DIBENZOFURAN 7800 680 NA NA A

DIETHYL PHTRALATE 4900000 12000 NA NA A

DI-N-BUTYL PHTHALATE 610000 9200 NA NA NA
FLUORANTHENE 230000 | N | 160000 NA NA A
INDENO(1,2,3-CD)PYRENE 150 C 120 NA NA A
NAPHTHALENE 3600 C 0.47 NA NA A
PHENANTHRENE 170000 |n®| 120000 |® NA NA A

[PYRENE 170000 | N | 126000 NA NA NA

VOLATILES (UG/KG)

[ACETONE [ 6100000 ™[ 4500 [ | NA | NA I NA |
CARBON DISULFIDE [ 82000 [wn1{ 310 _ || NA | NA [ NA 1
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COMPARISON TO DIRECT CONTACT AND rOTECTION OF GROUNDWATER CRITERIA
HUMAN HEALTH RISK ASSESSMENT - UXO 32
PAGE 8 OF 8
Footnotes:
(1) Screening criteria based on EPA Regional Screening Levels (RSLs) Summary Table (November 2010). The adjusted RSLs for residential soils
represent the one-in-one million {1E-06) cancer risk level or a non-cancer hazard quotient of 0.1 for carcinogenic (C) and non-carcinegenic (N)
(2) Concentrations exceeding the referenced groundwater protection values are "italicized" {and highlighted yellow). Concentrations exceeding the
referenced RSLs for residential soils are "bolded" (and highlighted orange). Concentrations exceeding both referenced criteria are presented in
(3) The value is for trivalenl chromium.
(4) Calculated from the EPA website (htip://epa-prgs.ornl.gov/cgi-bin/chemicals/csl_search).
{5) The value is for mercuric chloride (and other mercury salts).
(6) The value for chlordane is used as a surrogate.
(7) The vaiue for acenaphthene is used as a surrogate.
(8) The value for pyrene is used as a surrogate for phenanthrene.
Definitions: C = carcinogenic endpoint; N = non-carcinogenic endpoint; NC = no criterion available; NA = Not analyzed
Qualifiers: B = present in blank; J = estimated; L = biased low; U = non-detecled
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SELECTION OF EXPOSURE PATHWAYS

TABLE 1

HUMAN HEALTH RISK ASSESSMENT - UXO 32

INDIAN HEAD, MARYLAND

PAGE 1 OF 2
Scenario Medium Exposure Exposure Receptor Receptor Exposure | Type of Rationale for Selection or Exclusion
Timeframe Medium Point Population Age Route Analysis of Exposure Pathway
Current/Future Surface Soil Surface Soil UXO 32 Construction Adult Ingestion Quant . . ’ ; . ) _—
Construction workers may have contact with surface soil during excavation activities.
Workers Dermail Quant
Industrial Adult Ingestion Quant ) . .
Industrial workers may contact surface soil during normal work activities.
Workers Dermal Quant
Recreational Child Ingestion Quant A . - :
S Child recreational users may contact surface soil while at the site.
Users Dermal Quant
Adult Ingestion Quant . .
9 Adult recreational users may contact surface soil while at the site.
Dermal Quant
Air Construction Adult Inhalation Quant  [Construction workers may be exposed to fugitive dust and volatile emissions during construction
Workers activities.
Industrial Adult Inhalation None Industrial workers may be exposed to fugitive dust and volatile emissions during normal work
Workers activities.
Recreational Chil Inhalation None . . . :
€ U ato i a Child recreational users may be exposed to fugitive dust and volatile emissions while at the site.
sers
Adult Inhatation None . . . . . )
Adult recreational users may be exposed to fugitive dust and volatile emissions while at the site.
i surf il Construction Adult Ingestion Quant . .. : .-
Subsurface Soil | Subsurtace Soi s : d N Construction workers may have contact with subsurface soil during excavation activities
Workers Dermal Quant
Industria! Adult Ingestion Quant  [Aithough exposures to subsurtace soil by industrial workers are considered unlikely at the site,
Workers Dermal Quant this scenario was included to aid in future risk management decisions.
Recreational Child Ingestion Quant  |Although exposures to subsurface soil by child recreational users are considered uniikely at the
Users Dermal Quant  [site, this scenario was included 1o aid in future risk management decisions.
Adult Ingestion Quant  |Although exposures to subsurface soil by adult recreational users are considered unlikely at the
Dermal Quant  [site, this scenario was included to aid in future risk management decisions.
Air Construction Aduht Inhalation Quant  |Construction workers may be exposed to fugitive dust and volatile emissions during construction
Workers activities.
Industrial Adult Inhalation None Although exposures to subsurtace soil by industrial workers are considered unlikely at the site,
Workers this scenario was included to aid in future risk management dacisions.
Recreational Child Inhalation None Although exposures to subsurface soil by child recreational users are considered unlikely at the
Users site, this scenario was included to aid in future risk management decisions.
Adult Inhalation None Although exposures to subsurface soil by adult recreational users are considered unlikely at the
site, this scenario was included to aid in future risk management decisions.
Future Surface Soil Surtace Soil SWMU M-27 Residents Child Ingestion Quant
Dermal Quant
Adult Ingestion Quant
Dermal Quant__|Although a future residential scenario is considered unlikely at the site,
Air Residents Child Inhalation None this scenario was included to aid in future risk management decisions.
Adult Inhalation None
Subsurface Soil | Subsurface Soil Residents Child Ingestion Quant
Dermal Quant
Adult Ingestion Quant
Dermal Quant__|Although a future residential scenario is considered unlikely at the site,




TABLE 1
SELECTION OF EXPOSURE PATHWAYS
HUMAN HEALTH RISK ASSESSMENT - UXO 32
INDIAN HEAD, MARYLAND

PAGE 2 OF 2
Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion
Timeframe Medium Point Population Age Route Analysis of Exposure Pathway
Air Residents Child Inhalation None this scenario was included to aid in future risk management decisions.
Adult Inhalation None
Notes:

Quant - Quantitative




RAGS Part D Table 2

Occurrence, Distribution and Selection
Of Chemicals of Potential Concern
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OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

Table No.

2-1
2-2
2-3
2-4

Surface Soil - Direct Contact

Surface Soil - Migration From Soil to Groundwater
Subsurface Soil - Direct Contact

Subsurface Soil - Migration From Soil to Groundwater

4/20/2011



50IL

sted USEPA MDE Cleanup Ration ee—m———————
CAS Chemical Fri RSL Standards for COPC i Contarn——
Number of [-'d tial® Residential 9] Deleti en——
sldentia Soil™ Select
DIOXINS/FURANS (NG/KG)
3268-87-9 [1,2,3,4,6,7,8,9-OCDD 15000 C NC NO B =
39001-02-0 [1,2,3,4,6,7,8,9-OCDF 15000 C NC NO e ————
35822-46-9 [1,2,3,4,6,7,8-HPCDD 450 C NC NO BS — —
67562-39-4 [1,2,3,4,6,7,8-HPCDF 450 C NC NO BS
55673-89-7 |1,2,3,4,7,8,9-HPCDF 450 C NC NO BS
70648-26-9 4,7,8 D 4 NC YES AS
[57653-85-7 [1,2,3,6,7,8-HXCDD 45 C NC NO BS
57117-44-9 [1,2,3,6,7,8-HXCDF 45 C NC NO BS
19408-74-3 [1,2,3,7,8,9-HXCDD 45 C NC NO BS
57117-41-6 [1,2,3,7,.8-PECDF 150 C NC NO BS
60851-34-5 |2,3,4,6,7,8-HXCDF 45 C NC NO BS + m v e i i
57117-31-4 4,7,8-PECD NC YES AS I
1746-01-6 |2,3,7,8-TCDD 45 C NC NO BS M
51207-31-9 8-TCD 4 NC YES AS EE
NA B DD EQ s 4 NC YES AS I
METALS (MG/KG — —— — - -
7440-38-2 L) 0.38 0.4 YES ASL——— — — —
7440-39-3 [BARIUM 1500 N 1600 NO BSL
7440-43-9 ADMIUN : YES ASt
7440-47-3 {CHROMIUM 12000 N | 12000 (O NO BSL
7439-92-1 AD 400 400 YES ASL
7439-97-6 [N YES ASI
7782-49-2 |SELENIUM 39 N 39 NO BSL, C——
7440-66-6 AL 00 00 YES ASI
POLYCYCLIC AROMATIC HYDROCARBONS (UG
91-57-6 2-METHYLNAPHTHALENE 31000 N 31000 NO BSL,
208-96-8 |ACENAPHTHYLENE 10000 N | 470000 NO BS1
120-12-7 |ANTHRACENE 0000 N 2300000 NO BSL, B—= -
NA BAP EQUIVA YES ASI
56-55-3 BENZO(A)ANTHRACENE 150 C 220 NO BSL, B
50-32-8 BENZO(A)PYR YES ASL
205-99-2 |BENZO(B)FLUORANTHENE 150 C 220 NO BSL, B
191-24-2  |BENZO(G,H,|)PERYLENE 70000 N"¥ [ 230000 NO BSL, B
207-08-9 |BENZO(K)FLUORANTHENE 1500 C 2200 NO BSL, B
218-01-9 |CHRYSENE 15000 C 22000 NO BSL, B
53-70-3 DIBENZO(A,H)ANTHRACENE 15 C 22 NO BSL_
206-44-0 |FLUORANTHENE 30000 N 310000 NO BSL, B et
86-73-7 FLUORENE 30000 N 310000 NO BSL, B M
193-39-5  [INDENO(1,2,3-CD)PYRENE 150 C 220 NO BSL, B m
91-20-3 NAPHTHALENE 3600 C 160000 NO BSL, B I
85-01-8 PHENANTHRENE 70000 N"9 [ 2300000 NO BSL, B E
129-00-0 |PYRENE 70000 N 230000 NO BSL, BF= =




50IL

cas ] sted USEPA MDE Cleanup Rational.e for
Chemical r RSL Standards for COPC Fla Contaminant
Number of @ | Residential 9] Deletion or
sidentia Soil? Selection®
PCBS (UG/KG
»11096-82-5 AROCLOR-1260 220 C 320 YES ASL
FOOtnOteS: nale Codes:

1 - Sample and duplicate are considered as two Sep|ection as a COPC:
2 - Values presented are sample-specific quantitatic = Above screening level

3 - The maximum detected concentration is used fc

4 - 95% UTL for surface soil from Background Soil limination as a COPC:
5 - USEPA Soil Screening Levels (SSLs) available t = Bglow screening level

are the screening level divided by 10 to correspq = Below background concentration

6 - USEPA RSLs for Chemicals at Superfund Sites,
are the screening level divided by 10 to correspc
(carcinogens denoted with a "C" flag).

7 - State of Maryland Department of the Environmetr

8 - The chemical is selected as a COPC if the maxir

9 - Calculated using half the value of the detection

10 - The value is for trivalent chromium.

11 - The value is for mercuric chloride (and other ms

12 - The value for acenaphthene is used as a surroy

13 - The value for pyrene is used as a surrogate.

Shaded criterion indicates that the maximum detect
chemical was retained as a COPC.

Definitions:

BAP = Benzo(a)pyrene

C = Carcinogen

CAS = Chemical Abstracts Service
COPC = Chemical of potential concern
J = Estimated value

NA = Not Available

NC = No Criteria

RSL = Regional Screening Level

SSL = Soil Screening Level

USEPA = United States Environmental Protection A

UTL - Upper Tolerance Limit




OCCLOUNDWATER

A MDE Cleanup Rationale for
CAS Chemical n of | Standards for COPC | Contaminant
Number ater | Protection of Flag Deletion or
) Groundwater® Selection'”
DIOXINS/FURANS (NG/KG
3268-87-9 QRAREE W& X:Heledals) NC YES ASL
39001-02-0 |1,2,3,4,6,7,8,9-OCDF NC NO BSL
Kiteel s aen 1,2,3,4,6,7,8-HPCDD NC YES ASL
67562-39-4 RIPRE XA H el NC YES ASL
55673-89-7 RIPRE & KN (e g NC YES ASL
70648-26-9 RIPRE & N )(eirlg NC YES ASL
57653-85-7 RPN T ) {(ela]] NC YES ASL
57117-44-9 RN E S ) (e} NC YES ASL
19408-74-3 IV RNE: XN ) (o ]y] NC YES ASL
57117-41-6 QI RNE:DYe]g NC YES ASL
60851-34-5 PR E: N )(eirld NC YES ASL
57117-31-4 pPRE WA FYIe] Y NC YES ASL
[1746-01-6 PEEEEIA] . NC YES ASL
51207-31-9 PRNE: S e Y \ NC YES ASL
2,3,7,8-TCDD EQUIVALENTS NC YES ASL
METALS (MG/KG
7440-38-2 I\ 0.026 YES ASL
7440-39-3 |BARIUM 6000 NO BSL
7440-43-9 AD YES ASL
7440-47-3 |CHROMIUM 9 oE+09 © NO BSL
7439-92-1 AD J NC YES ASL
7439-97-6 4z R NC YES ASL
7782-49-2 |SELENIUM 19 NO BSL, BKG
7440-66-6 Al 14000 YES ASL
POLYCYCLIC AROMATIC HYDROCARB:!
91-57-6 2-METHYLNAPHTHALENE 4400 NO BSL, BKG
208-96-8 |ACENAPHTHYLENE 1" 100000 NO BSL
120-12-7 ANTHRACENE 470000 NO BSL, BKG
NA BAP EQUIVALENTS® NC NO NTX
56-55-3 BENZO(AJANTHRACENE 480 NO BKG
50-32-8 BENZO(A)PYR 0 YES ASL
205-99-2 |BENZO(B)FLUORANTHENE 1500 NO BKG
191-24-2 BENZO(G,H,)PERYLENE 21 680000 NO BSL, BKG
207-08-9 BENZO(K)FLUORANTHENE 15000 NO BSL, BKG
218-01-9 |CHRYSENE 48000 NO BSL, BKG
53-70-3 DIBENZO(A , H) ANTHRACENE 460 NO BSL
206-44-0 FLUORANTHENE 6300000 NO BSL, BKG
86-73-7 FLUORENE 140000 NO BSL, BKG
193-39-5 INDENO(1,2,3-CD)PYRENE 4200 NO BSL, BKG
91-20-3 NAPHTHALENE q 150 NO BKG
85-01-8 PHENANTHRENE (2)1 470000 NO BSL, BKG




OCCUbyNDWATER

\ MDE Cleanup Rationale for
CAS Chemical 10f Standar_ds for COPC Contal.mnant
Number ater | Protection of Flag Deletion or
Groundwater® Selection”
129-00-0__ |PYRENE 680000 NO BSL, BKG
PCBS (UG/KG
11096-82-5 [l Jq Ko - RPTI) NC [ YES ASL |
Footnotes: Sodes:

1 - Sample and duplicate are considered as,q as a COPC:

2 - Values presented are sample-specific quyye screening level

3 - The maximum detected concentration is

4 - 95% UTL for surface soil from Backgroution as a COPC:
(Tetra Tech, 2002) ow screening level

5 - USEPA RSLs for Chemicals at Superfuniow background concentration

6 - State of Maryland Department of the Em toxicity criteria

7 - The chemical is selected as a COPC if tt

8 - Calculated using half the value of the det

9 - The value is for trivalent chromium.

10 - Calculated from the USEPA website (ht

11 - The value for acenaphthene is used as

12 - The value for pyrene is used as a surro

Shaded criterion indicates that the maximun
chemical was retained as a COPC.

Definitions:

BAP = Benzo(a)pyrene

C = Carcinogen

CAS = Chemical Abstracts Service
COPC = Chemical of potential concern
J = Estimated valye

NA = Not Available

RSL = Regional Screening Level

SSL = Soil Screening Level

USEPA = United States Environmental Prote
UTL - Upper Tolerance Limit



Z SOIL

Adjusted MDE Cleanup Rationale for
CAS Chemical USEPA RSL Standards for | COPC Contaminant
Number Tesi (6 Residential Flag Deletion or
esidential soil” Selection®
METALS (MG/KG)
7429-90-5 |ALUMINUM 00 800 NO BKG
7440-38-2 sy 0.39 0.4 YES ASL
7440-39-3 |BARIUM 1500 N 1600 NO BSL, BKG
7440-41-7 |BERYLLIUM 16 N 16 NO BSL
7440-43-9 |CADMIUM 7N 3.9 NO BSL
7440-70-2 |CALCIUM NC NC NO NUT
7440-47-3 |CHROMIUM 12000 NU© 12000 "9 NO BSL, BKG
7440-48-4 |COBALT NA NO BKG
7440-50-8 |COPPER 310 N 310 NO BSL
7439-89-6 |IRON 00 00 NO BKG
7439-92-1 |LEAD 400 400 NO BSL
7439-95-4 |MAGNESIUM NC NC NO NUT
7439-96-5 |MANGANESE B0 50 NO BKG
7439-97-6 [MERCURY 2.3 N 2.3 NO BSL, BKG
7440-02-0 |NICKEL 150 N 160 NO BSL
7440-09-7 |POTASSIUM NC NC NO NUT
7782-49-2 |SELENIUM 39 N 39 NO BSL, BKG
7440-22-4 |SILVER 39 N 39 NO BSL, BKG
7440-62-2 |VANADIUM . B NO BKG
7440-66-6 |ZINC 2300 N 2300 NO BSL
SEMIVOLATILES (UG/KG)
91-57-6 2-METHYLNAPHTHALENE 31000 N 31000 NO BSL
208-96-8 ACENAPHTHYLENE 340000 N'? 470000 NO BSL
120-12-7 ANTHRACENE 1700000 N 2300000 NO BSL
NA BAP EQ A YES ASL
56-55-3 B O(A)A RA 0 (0 YES ASL
50-32-8 B O(A)PYH YES ASL
205-99-2 BENZO(B ORA 0 0 YES ASL
207-08-9 |BENZO(K)FLUORANTHENE 1500 C 2500 NO BSL
86-74-8 CARBAZOLE NC 32000 NO NTX
218-01-9 |CHRYSENE 15000 C 22000 NO BSL
132-64-9 |DIBENZOFURAN 7800 N 7800 NO BSL
84-66-2 DIETHYL PHTHALATE 2900000 N 6300000 NO BSL
84-74-2 DI-N-BUTYL PHTHALATE 610000 N 780000 NO BSL
206-44-0 FLUORANTHENE 230000 N 310000 NO BSL
193-39-5 [INDENO(1,2,3-CD)PYRENE 150 C 220 NO BSL
91-20-3 NAPHTHALENE T 300C 160000 NO BSL
85-01-8 PHENANTHRENE 170000 NO® 2300000 NO BSL
129-00-0 PYRENE 170000 N 230000 NO BSL




- SOIL

. MDE Cleanup Rationale for
CAS Adjusted Standards for | copC Contaminant
Chemical JSEPARSL . . .
Number ] . 6 Residential Flag Deletion or
tesidential® 7 @
Soil Selection
VOLATILES (UG/KG)
67-64-1 ACETONE 6100000 N 7000000 NO BSL
75-15-0 CARBON DISULFIDE 82000 N 780000 NO BSL
PCBS (UG/KG)
[11096-82-5 [AROCLOR-1260 250 C 320 [ NO BSL
PESTICIDES/PCBS (UG/KG) '
72-54-8 4,4-DDD 2000 C 2700 NO BSL
72-55-9 4,4-DDE 1400 C 1900 NO BSL
50-29-3 4,4-DDT 1700 C 1900 NO BSL
33213-65-9 |ENDOSULFAN II 37000 N 47000 NO BSL
72-20-8 ENDRIN 1800 N 2300 NO BSL
5103-74-2 |GAMMA-CHLORDANE 1600 C(9 1800 NO BSL
1024-57-3 |HEPTACHLOR EPOXIDE 53 C 70 NO BSL
PETROLEUM HYDROCARBONS (MG/KG)
[NA [TOTAL PETROLEUM HYDROCARBON NC NC [ NO NTX
Footnotes: Rationale Codes:

1 - Sample and duplicate are considered as two sepa
2 - Values presented are sample-specific quantitation
3 - The maximum detected concentration is used for
4 - 95% UTL for clay-like subsurface soil from Backgr
5 - USEPA Soil Screening Levels (SSLs) available frc
are the screening level divided by 10 to correspon:
6 - USEPA RSLs for Chemicals at Superfund Sites, N
are the screening level divided by 10 to correspon
(carcinogens denoted with a 'C" flag).
7 - State of Maryland Department of the Environment
8 - The chemical is selected as a COPC if the maximi
9 - Calculated using half the value of the detection lirr
10 - The value is for trivalent chromium.
11 - The value is for mercuric chloride {(and other mer
12 - The value for acenaphthene is used as a surroga
13 - The value for pyrene is used as a surrogate.
14 - The value for chlordane is used as a surrogate.

Shaded criterion indicates that the maximum detectec
chemical was retained as a COPC.

Definitions:

BAP = Benzo(a)pyrene

C = Carcinogen

CAS = Chemical Abstracts Service
COPC = Chemical of potential concern

For selection as a COPC:
ASL = Above screening level

For elimination as a COPC:
BSL = Below screening level
BKG = Below background concentration
NUT = Essential nutrient
NTX = No toxicity criteria




OCCUR;RoUNDWATER

Protection MDE Cleanup Rationale for
N CAE Chemical ;undwater Standards for COPC | Contaminant
umber =, Protection of Flag Deletion or
’ Groundwater® Selection”
METALS (MG/KG)
;ﬁg-gg-g AL_UMINUM 00 NC [ NO BSL, BKG
-38- ARSEN 0.026 YES ASL
7440-39-3 |BARIUM 300 6000 NO BSL, BKG
;:1138::13; BEI?YLLIUM v 58 1200 NO BSL
-43- ; ] 27 YES ASL
et 75 [oroMIU 3 > o ool
-47- | 00 ©@ 2E+09 @ NO BSL, BKG
7440-48-4 |COBALT OO +l\?2 NO Bi(G
7440-50-8 OPPER 11000 YES ASL
7439-89-6 [IRON 40 NC NO BKG
7439-92-1 AD g {10 NC YES ASL
7439-95-4 |MAGNESIUM NC NC NO NUT
7439-96-5 |[MANGANESE 7 950 NO BKG
7439-97-6 |MERCURY
! NC NO BKG
7440-02-0 &R 2: NC YES ASL
7440-09-7 |POTASSIUM NC NC NO NUT
7782-49-2 |SELENIUM 95 19 NO BSL, BKG
7440-22-4 |SILVER T NO BKG
7440-62-2 [VANADIUM 80 730 NO BSL, BKG
7440-66-6 |ZINC ;80 14000 NO BSL
SEMIVOLATILES (UG/KG)
91-57-6  [2-METHYLNAPHTHALENE % 2400 NO ~ BSL
208-96-8 ACENAPHTHYLENE EEN)
00 100000 NO BSL
Na—[oAP FQUNALENTS" T
A i=e L LEN-T:S JC NC NO NTX
e - S ADVE \ 480 YES ASL
205-99-2 | 3\rde](: ORA ' = T
207-08-9 BENZQO ORA 1500 e e
0 15000 YES ASL
86-74-8 CARBAZOLE NC 470 NO NTX
218-01-9 CHRYSENE 00 48000 NO BSL
132-64-9 DIBENZOFURAN 80 NC NO BSL
84-66-2 DIETHYL PHTHALATE 00 450000 NO BSL
84-74-2 DI-N-BUTYL PHTHALATE 00 5000000 NO BSL
206-44-0 FLUORANTHENE
00 6300000 NO BSL
193-39-5 INDENO(1,2,3-CD)PYRENE 0 4200 NO BSL
91-20-3 NAPHTHA
/ 150 YES ASL
?2-908(-)80 E}'Y{IENANTHRENE 00 (12 470000 NO BSL
-00- ENE 00 680000 NO BSL




OCCUR

SROUNDWATER

\ Protection MDE Cleanup Rationale for
CAS Chemical rorecion|  standards for COPC | Contaminant
Numb oundwater i
umber — Protection of Flag Deletion or
3SL Groundwater® Selection'”
VOLATILES (UG/KG)
6764:1 ]ACETONE 500 52000 NO BSL
IZ’Eé:—1BSS-OUG/KZARBON DISULFIDE , 19000 NO BSL
PESTICIDES/PCBS (UG/KG)
! 11000 NO BSL
:’3,'335 35000 YES ASL
i YES ASL
33213-65-9 [ENDOSULFAN ! 28388 NO BSL
72-20-8 ENDRIN 140 5400 NO BSL
5103-74-2 |GAMMA-CHLORDANE NG NO BSL
1024-57-3 K3y ei [ Mel=W=Te)([»] 15 55 YES ASL
PETROLEUM HYDROCARBONS (MG/KG) .
(NA [TOTAL PETROLEUM HYDF%OCA@I\,\lC NG | NO ] NTX
Footnotes:

1 - Sample and duplicate are considered as two se
2 - Values presented are sample-specific quantitati
3 - The maximum detected concentration is used f
4 - 95% UTL for clay-like subsurface soil from Back
5 - USEPA RSLs for Chemicals at Superfund Sites
6 - State of Maryland Department of the Environme
7 - The chemical is selected as a COPC if the maxi
8 - Calculated using half the value of the detection |
9 - The value is for trivalent chromium.

10 - Calculated from the USEPA website (http://epz
11 - The value for acenaphthene is used as a surro
12 - The value for pyrene is used as a surrogate.
13 - The value for chlordane is ussed as a surrogat

Shaded criterion indicates that the maximum detect
chemical was retained as a COPC.

Definitions:

BAP = Benzo(a)pyrene

C = Carcinogen

CAS = Chemical Abstracts Service
COPC = Chemical of potential concern
J = Estimated value

Rationale Codes:
For selection as a COPC:

ASL = Above screening level

For elimination as a COPC:

BSL = Below screening level

BKG = Below background concentration

NUT = Essential nutrient
NTX = No toxicity criteria




RAGS Part D Table 3

Medium-Specific Exposure Point Concentration Summary
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3.1.RME  Surface Soil (current)

3.2.RME  Surface Soil (under cap)
3.3.RME  Surface Soil {future)
3.4.RME  Subsurface Soil

4/20/2011



TABLE 3.1.RME
EXPOSURE POINT CONCENTRATION SUMMARY
REASONABLE MAXIMUM EXPOSURE
INDIAN HEAD, MARYLAND

Scenario Timeframe: Current/Future

Medium: Surface Soil

Exposure Medium: Surface Soil (current)

Maximum
Exposure Point Chemical of Units | Arithmetic| 95% UCL | Concentration Exposure Point Concentration
Potential Concern Mean (Distribution) (Qualifier) Value Units Statistic Rationale
Surface Soil
(current) 2,3,7,8-TCDD Equivalents NA NA NA NA NA NA NA NA

Arsenic mg/kg 82.6 114 (AG) 423 J 114 mg/kg 95% Approximate Gamma UCL ProUCL 4.1.00
Cadmium mg/kg 0.92 1.8 (G) 5.8 1.8 mg/kg 95% KM (t) UCL ProUCL 4.1.00
Lead mg/kg 65.1 149 (LN) 263 J 65 mg/kg Arithmetic Mean (1)
Mercury NA NA NA NA NA NA NA NA
Zinc NA NA NA NA NA NA NA NA
Benzo(a)pyrene Equivalents mag/kg 0.24 0.35 (G) 1.2 0.35 mg/kg 95% KM (BCA) UCL ProUCL 4.1.00
Aroclor-1260 mg/kg 0.12 0.25 (G) 0.61 0.25 mg/kg 95% KM (Chebyshev) UCL ProUCL 4.1.00

For non-detects, one half the sample quantitation limit was used as a proxy concentration.

AG = Approximate Gamma

G = Gamma
LN = Lognormal

NA = Not Applicable

1 - US EPA recommends the average concentration as the EPC for lead.




TABLE 3.2.RME
EXPOSURE POINT CONCENTRATION SUMMARY
REASONABLE MAXIMUM EXPOSURE
INDIAN HEAD, MARYLAND

Scenario Timeframe: Current/Future
Medium: Surtace Soil
\@sure Medium: Surface Soil (under cap)
Maximum
Exposure Point Chemical of Units | Arithmetic| 95% UCL | Concentration Exposure Point Concentration
Potential Concern Mean (Distribution) (Qualitier) Value Units Statistic Rationale
Surface Soil
(under cap) 2,3,7,8-TCDD Equivalents mg/kg NA NA 0.000089 0.000089 mg/kg Maximum Detected Concentration (1)
Arsenic mgrkg 36.2 68.1 (N) 110J 68.1 mg/kg 95% Student's-t UCL ProUCL 4.1.00
Cadmium mg/kg NA NA 69 69.0 mg/kg Maximum Detected Concentration (1)
Lead mg/kg 1672 17848 (LN) 9800 1672 mg/kg Arithmetic Mean (2)
Mercury mg/kg NA NA 3.3J 3.3 mg/kg Maximum Detected Concentration (1)
Zinc mg/kg NA NA 3500 3500 mg/kg Maximum Detected Concentration (1)
Benzo(a)pyrene Equivalents NA NA NA NA NA NA NA NA
Aroclor-1260 mg/kg 3.2 8.0 (N) 11 . 80 mg/kg 95% KM () UCL ProUCL 4.1.00

For non-detects, one half the sample quantitation limit was used as a proxy concentration.

LN = Lognormal
N = Normal
NA = Not Applicable

1 - There were an insufficient number of samples to calculate statistics, therefore the maximum detected concentration was used as the exposure point concentration.
2 - US EPA recommends the average concentration as the EPC for lead.



Scenario Timeframe: Current/Future
Medium; Surface Soil
Exposure Medium; Surface Soil (future)

TABLE 3.3.RME

EXPOSURE POINT CONCENTRATION SUMMARY

REASONABLE MAXIMUM EXPOSURE

INDIAN HEAD, MARYLAND

Maximum
Exposure Point Chemical of Units | Arithmetic{ 95% UCL [ Concentration Exposure Point Concentration
Potential Concern Mean (Distribution) (Qualifier) Value Units Statistic Rationale
Surface Soll

(future) 2,3,7,8-TCDD Equivalents mg/kg NA NA 0.000089 0.000089 mg/kg Maximum Detected Concentration (1)
Arsenic mg/kg 77 143 (LN) 423 J 143 mg/kg 95% H-UCL ProUCL 4.1.00
Cadmium mg/kg 52 13.1(G) 69.0 13.1 mg/kg 85% KM (1) UCL ProUCL 4.1.00
Lead mg/kg 503 2434 (NP) 9800 503 mg/kg Arithmetic Mean (2)
Mercury mg/kg NA NA 3.3J 3.3 mg/kg Maximum Detected Concentration (1)
Zinc mg/kg NA NA 3500 3500 mg/kg Maximum Detected Concentration (1)
Benzo(a)pyrene Equivalents mg/kg 0.24 0.36 (G) 1.2 0.36 mg/kg 95% KM (BCA) UCL ProUCL 4.1.00
Aroclor-1260 mg/kg 0.62 4.4 (LN) 11.0 4.4 mg/kg 99% KM (Chebyshev) UCL ProUCL 4.1.00

For non-detects, one half the sample quantitation imit was used as a proxy concentration.

G = Gamma
LN = Lognormal

NA = Not Applicable
NP = Nonparametric

1 - There were an insufficient number of samples to calculate statistics, therefore the maximum detected concentration was used as the exposure point concentration.
2 - US EPA recommends the average concentration as the EPC for lead.




TABLE 3.4.RME
EXPOSURE POINT CONCENTRATION SUMMARY
REASONABLE MAXIMUM EXPOSURE
INDIAN HEAD, MARYLAND

Scenario Timeframe: Current/Future
Medium: Subsurface Soil
Exposure Medium: Subsurface Soil
Maximum
Exposure Point Chemical of Units | Arithmetic| 95% UCL | Concentration Exposure Point Concentration
Potential Concern Mean (Distribution) (Qualifier) Value Units Statistic Rationale
Subsurface Soil JAluminum mg/kg 2272 4820 (G) 7070 4820 mg/kg 95% Approximate Gamma UCL ProUCL 4.1.00
Arsenic mg/kg 32.7 110 (LN) 328 J 110 mg/kg 97.5% KM (Chebyshev) UCL ProUCL 4.1.00
Cobalt mg/kg 4.5 NA 18.9 18.9 mg/kg Maximum Detected Concentration (1)
Iron mg/kg 6366 . 9742 (N) 13800 9742 mg/kg 95% Student's-t UCL ProUCL 4.1.00
Manganese mg/kg 31.4 122 (G) 152 J 122 mg/kg 95% KM (Chebyshev) UCL ProUCL 4.1.00
Vanadium mg/kg 7.8 NA 27.4 27.4 mg/kg Maximum Detected Concentration (1)
Benzo(a)pyrene Equivalents mg/kg 0.27 NA 0.48 0.48 mg/kg Maximum Detected Concentration (1)
For non-detects, one half the sample quantitation limit was used as a proxy concentration.
G = Gamma

LN = Lognormal
NA = Not Applicable
N = Normal

1 - There were less than 4 detected results. With less than 4 detections meaningful statistics cannot be computed; therefore, the
maximum detected concentration was used as the exposure point concentration.



RAGS Part D Table 4

Values Used For Daily intake Calculations



Table No.

4.1.RME
4.2.RME
4.3.RME
4.4 RME
4.5.RME
4.6.RME
4.7.BRME
4.8.RME
4.9.RME
4.10.RME
4.11.RME
4.12.RME

LIST OF TABLES
RAGS PART D TABLE 4
VALUES USED FOR DAILY INTAKE CALCULATIONS

Reasonable Maximum Exposures
Construction Workers Exposed to Surface Soil/Subsurface Soil
Construction Workers Exposed to Air Emissions from Surface Soil/Subsurface Soil
Industrial Workers Exposed to Surface Soil/Subsurface Soil
industrial Workers Exposed to Air Emissions from Surface Soil/Subsurface Soil
Child Recreationat Users Exposed to Surface Soil/Subsurface Soil
Child Recreational Users Exposed to Air Emissions from Surface Soil/Subsurface Soil
Adult Recreational Users Exposed to Surface Soil/Subsurface Soil
Adult Recreational Users Exposed to Air Emissions from Surface Soil/Subsurface Soil
Child Residents Exposed to Surface Soil/Subsurtace Soil
Child Residents Exposed to Air Emissions from Surface Soil/Subsurface Soil
Adult Residents Exposed to Surface Soil/Subsurface Soil
Adult Residents Exposed to Air Emissions from Surface Soil/Subsurface Soil
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TABLE 4.1.RME
VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE - CONSTRUCTION WORKERS- SOILS
INDIAN HEAD, MARYLAND

Scenario Timeframe: Current/Future
Medium: Surface Soil/Subsurface Soil
Exposure Medium: Surface/Subsurface Soil
Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Eguation/
Code Reference Mode! Name
Ingestion Construction Workers Adut UXO 32 cs Chemical concentration in soil Max or 85% UCL mgikg USEPA, 2002a Intake (mg/kg/day) =
IR-S Ingestion Rate 330 mg/day USEPA, 2002b
CF3 Conversion Factor 3 0.000001 kg/mg -- CS x (RS x CF3 x FI x EF x ED
Fl Fraction Ingested 1 unitless USEPA, 2002b BW x AT
EF Exposure Frequency 250 days/year USEPA, 2002b
ED Exposure Duration 1 years USEPA, 2002b
BW Body Weight 70 kg USEPA, 1888
AT-C Averaging Time (Cancer) . 25550 days USEPA, 1989
AT-N Averaging Time (Non-Cancer) 365 days USEPA, 1989
Dermal Construction Workers Adult UXO 32 Cs Chemical concentration in soil Max or 85% UCL mg/kg USEPA, 2002a Dermally Absorbed Dose (mg/kg/day) =
CF3 Conversion Factor 3 0.000001 kg/mg
SA Skin Surface Available for Contact 3300 cm?2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EV x EF x ED
SSAF  |Soil to Skin Adherence Factor 03 mg/cm2/event USEPA, 2004 BW x AT
DABS  |Absorption Factor Chemical Specific unitless USEPA, 2004
EV Events Frequency 1 events/day USEPA, 2004
EF Exposure Frequency 250 days/year USEPA, 20020
ED Exposure Duration 1 years USEPA, 2002b
BW Body Weight 70 kg USEPA, 1988
AT-C Averaging Time (Cancer) 25550 days USEPA, 1989
AT-N Averaging Time (Non-Cancer) 365 days USEPA, 1989
Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.

USEPA, 2002a:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.
USEPA, 20020: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355 4-24.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/98/005.

Unit Intake Calculations
Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)
Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT}

Cancer Ingestion Intake = 4.61E-08 Cancer Derma! Intake = 1.38E-07

Noncancer {ngestion Intake = 3.23E-06 Noncancer Dermal Intake = 9.69E-06

Cancer risk from ingestion = Soit concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor
Cancer risk from dermal contact = Soil concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor
Hazard Index from ingestion = Soil concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Soil concentration x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose
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Scenario Timeframe: Current/Future

Exposure Medium: Air

Medium: Surface/Subsurface Soil

TABLE 4.2.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE - CONSTRUCTION WORKERS - SOILS TO AR
INDIAN HEAD, MARYLAND

Exposure Route

Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Inhalation Construction Workers Adult UXO 32 CA Chemical concentration in air Calculated mg/m3 USEPA, 2002a Exposure Concentration (mg/m’) =

cs Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002b
ET Exposure Time 8 hours/day USEPA, 2002b CAXET xEF x ED
EF Exposure Frequency 250 days/year USEPA, 2002b AT x 24 hours/day
ED Exposure Duralion 1 years USEPA, 2002b

AT-C Averaging Time (Cancer) 25550 days USEPA, 1989 CA = (1/PEF + 1/VF) x Cs

AT-N Averaging Time (Non-Cancer) 365 days USEPA, 1989

PEF Particulate Emission Factor 1.43E+06 m3/kg USEPA, 2002a

- VF Volatilization Factor Chemical-specific m3/kg USEPA, 2002a

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060,

USEPA, 1997: Exposure Factors Handbook. USEPA/800/8-95/002F A.

USEPA, 2002a: Supplemental Guidance for Developlng Soil Screening Levels for Superfund Sites, OSWER 9355.4-24.

USEPA, 2002b:Calculating Upper Confidence Limits for Exposure Point Concentralions at Hazardous Waste Sites, OSWER 9285.6-10, December.

Unit Exposure Concentration = (ET x EF x ED)/(AT x 24 hours/day)

Unit Intake Calculations

Cancer Inhalation Intake = 3.26E-03

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Inhalation Cancer Slope Factor

Hazard Index from ingestion = Air concentration x Noncancer Inhalation {ntake / Inhalation Reference Dose

Noncancer Inhalation Intake = 2,28€-01
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Scenario Timeframe: Current/Future
Medium: Surface Soil/Subsurface Soil
Exposure Medium: Surface/Subsurtace Soil

TABLE 4.3.RME
VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE - INDUSTRIAL WORKERS - SOIL
INDIAN HEAD, MARYLAND

Exposure Route Receptor Population

Receptor Age

Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Ingestion Industrial Workers Adult Uxo sz | cs Chermical concentration in sail Max or 95% UCL mg/kg USEPA, 2002a Intake (mg/kg/day) =
IR-S Ingestion Rate 100 | mg/day USEPA, 2002b
CF3 Conversion Factor 3 0.000001 kg/mg -- CS x IRSx CF3 x FIx EF x ED
Fl Fraction Ingested 1 unitless USEPA, 2002b BW x AT
EF Exposure Frequency 250 days/year USEPA, 2002b
ED Exposure Duration 25 years USEPA, 2002b
Bw Body Weight 70 kg USEPA, 1989
AT-C Averaging Time (Cancer) 25550 days USEPA, 1989
AT-N Averaging Time (Non-Cancer) 9125 days USEPA, 1989
Dermal industrial Workers Adult UXO 32 Cs Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002 Dermally Absorbed Dose (mg/kg/day) =
CF3 Conversion Factor 3 0.000001 kg/mg
SA Skin Surface Availabie for Contact 3300 cm2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EV x EF x ED
SSAF  |Soil to Skin Adherence Factor 0.2 mg/cm2/event USEPA, 2004 BW x AT
DABS Absorption Factor Chemical Specific unitless USEPA, 2004
EV Events Frequency 1 events/day USEPA, 2004
EF Exposure Frequency 250 days/year USEPA, 20020
ED Exposure Duration 25 years USEPA, 1989
BW Body Weight 70 kg USEPA, 1989
AT-C Averaging Time (Cancer) 25550 days USEPA, 1989
AT-N Averaging Time (Non-Cancer) 9125 days USEPA, 1989

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.

USEPA, 2002a:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2002b: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplementai Guidance for Dermal Risk Assessment) Final, EPA/540/R/99/005.

Cancer Ingestion Intake = 3.49E-07

Noncancer Ingestion Intake = 9 78E-07

Unit Intake Calculations
Incidental Ingestion Intake = (IR-S x CF3 x Fi x EF x ED)/(BW x AT)
Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)

Cancer Dermal Intake = 2.31E-06
Noncancer Dermal intake = 6.46E-06

Cancer risk trom ingestion = Soil concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Soil concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor

Hazard Index from ingestion = Soil concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Soil concentration x Noncancer Dermal intake x Absorption Factor / Dermal Reterance Dose
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TABLE 4.4 RME
VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE - INDUSTRIAL WORKERS - SOIL TO AIR
INDIAN HEAD, MARYLAND

Scenario Timeframe: Current/Future

Medium: Surface/Subsurface Soil
Exposure Medium:  Air

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Inhalation Industrial Workers Adult 1 UXO 32 CA Chemical concentration in air Calculated mg/m3 USEPA, 2002a Exposure Concentration (mg/m”) =
(o) Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002b
ET Exposure Time 8 hours/day (1) CAxET xEF x ED
EF Exposure Frequency 250 days/year USEPA, 2002a AT x 24 hours/day
ED Exposure Duration 25 years USEPA, 2002a -
AT-C Averaging Time (Cancer) 25550 days USEPA, 1989 CA = (1/PEF + 1/VF) x Cs
AT-N Averaging Time (Non-Cancer} 9125 days USEPA, 1989
PEF Particulate Emission Factor 3.23E+09 m3/kg USEPA 2010
VF Volatilization Factor Chemical-specific m3/kg USEPA, 2002a
Qc Inverse of mean concentration at 87.36898 g/m2-s per USEPA 2010
center of source ka/m3
ut Equivalent threshold of wind velocity at 7m. 11.32 m/sec USEPA 2010
um Mean annual wind speed 4.29 m/sec USEPA 2010
\ Fraction of vegetative cover 0.5 unitless USEPA 2010
F(x) Function dependent of Um/Ut 0.0993 unitless USEPA 2010

Notes:

1 - Length of typical work day,

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. USEPA/540/1-86/060.

USEPA, 1897: Exposure Factors Handbook. USEPA/600/8-95/002FA.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b:Calculating Upper Confidence Limits for Exposure Point Concentrations al Hazardous Waste Sites. OSWER 9285.6-10, December,

USEPA, 2010: Soil Screening Guidance calculation Internet site at http://risk.Isd.orn! gov/cale_start.htm. Site-specific values for Philadelphia, Pennsylvania.

Unit Intake Calculations

Unit Exposure Concentration = (ET x EF x ED)/(AT x 24 hours/day)

Cancer Inhalation Intake = 8,15E-02 Noncancer Inhalation Intake = 2.28E-01

Cancer risk from ingestion = Air concentration x Cancer Inhalation [ntake x Inhalation Cancer Slope Factor

Hazard Index from ingestion = Air concentration x Noncancer Inhalation Intake / Inhalation Reference Dose
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TABLE 4.5.RME
VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE - CHILD RECREATIONAL USERS - SOILS

INDIAN HEAD, MARYLAND

[Scenario Timeframe: Current/Future
Medium: Surface Soil/Subsurtace Soil
Exposure Medium: Surface/Subsurface Soil

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Ralionale/ Intake Equalion/
Code Reterence Model Name
Ingestion Recreational User Child UXO 32 cs Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002 Intake (mg/kg/day) =
IR-8 Ingestion Rate 200 mg/day USEPA, 1991
CF3  |Conversian Factor 3 0.000001 kg/mg CS xIRS x CF3 x Fi x EF x ED
Fl Fraction Ingasted 1 unitless USEPA, 1991 BW x AT
EF Exposura Frequency 52 days/year (1)
ED1  |Exposure Duration (Age 0 -2} 2 years (2). USEPA, 1989, 2005
ED2 Exposure Duration (Age 2 - 6) 4 years (2), USEPA, 1989, 2005
BW  {Body Waight 15 kg USEPA. 1089
AT-C  |Averaging Time (Cancer) 25550 days USEPA, 1689
AT-N__|Averaging Time {Non-Cancer} 2190 days USEPA, 1989
Dermal Recreational User Child UXO a2 cs Chemical concenlralion in soil Max or 95% UGL ma/kg USEPA. 2002 Dermally Absorbed Dose (mg/kg/day) =
CF3 Conversion Factor 3 0.000001 kg/mg
SA Skin Surface Available for Contact 2.800 cm2 USEPA, 2004 CS x CF3 x SA X SSAF x DABS x EV x EF x ED
SSAF  |Soit to Skin Adherence Factor 02 mg/cm2/event USEPA, 2004 BW x AT
DABS Absorption Factor Chemical Specific unitless USEPA, 2004
EV Events Frequency 1 avents/day USEPA, 2004
EF Exposure Frequency 52 days/year m
EDt Exposure Duration {Age 0 - 2) 2 years (2}, USEPA, 1989, 2005
ED2  |Exposure Duralion (Age 2 - 6) 4 years (2). USEPA, 1989, 2005
BW Body Weight 15 kg USEPA, 1989
AT-C Averaging Time (Cancer) 25550 days USEPA, 1989
AT-N Averaging Time (Non-Cancer) 2190 days USEPA, 1983

Notes:

1 - Professional judgment. Assume one day a week.

2 - Chiidren wilt be evaluated as one age group (0 - 6 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mods of action, children recreational users will be evaluated as two age groups, 0 - 2 years and 2 - 6 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005)
Sources:
USEPA, 1989: Risk Assessmenl Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060,
USEPA, 1891: Human Health Evaluation Manual, Supplemantal Guidance: Standard Default Exposure Factors. OSWER Diractive 9285.6-03
USEPA, 2002: Calculating Upper Contidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December
USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance lor Dermal Risk Assessment) Final, EPA/540/R/89/005

Unit Intake Calculations
Incidental ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)
Dermal Inlake = (CF3 x SA x SSAF x EF x EDY/(BW x AT)
Non-Mutagenic Chemicals

Cancer Ingestion intake {Age 0- 8).= 1.63E-07
Mutagenic Chemicals

Gancer Ingestion Intake (Age 0 - 2) = 5.43E-08
Cancer Ingestion intake (Age 2 - 6) = 1.09E-07

Noncarcinogenic Chemicals
Noncancer fngestion Intake = 1.90E-06

Cancer risk from ingestion = Soil concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor
Cancer risk from dermal contact = Soil concentration x Cancer Dermal Intake x Absorplion Factor x Dermal Cancer Slope Faclor
Hazard Index from ingestion = Soil concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard index from dermal contact = Soil concentration x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose

Cancer Darmat Intake {Age 0 - 6) = 4.56E-07

Cancer Dermal Inlake (Age 0-2) = 1.52E-07
Cancer Dermal Intake (Age 2 - 8) = 3.04E-07

Nancancer Dermal Intake = 5.32E-06
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Exposure Medium: Air

Scenario Timeframe: Current/Future

Medium: Surface/Subsurface Soil

TABLE 4.6.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE - CHILD RECREATIONAL USERS - SOILS TO AR

INDIAN HEAD, MARYLAND

Exposure Route Receptor Popuiation Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ intake Equation/
. Code Reterence Model Name
Inhalation Recreational User Child UXO 32 CA Chemical concentration in air Calculated mg/m3 USEPA, 2002a Exposure Congentration (mg/m°) =
cs Chemical concentration in soil Max or 95% UCL myg/kg USEPA, 2002b
ET Expasure Time 4 hours/day (1) CAXET x EFx ED
EF Exposure Frequency 52 days/year (1) AT x 24 hours/day
ED1 Exposure Duration (Age 0 - 2) 2 years (2), USEPA, 1989, 2005
ED2 Exposure Duration (Age 2 - 6) 4 years (2}, USEPA, 1989, 2005 CA = (1/PEF + 1/VF) x Cs
AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989
AT-N Averaging Time (Non-Cancer) 2,190 days USEPA, 1989
PEF  [Particulate Emission Factor 3.23E+09 m3/kg USEPA 2010
VF Volatilization Factor Chemical-specific m3/kg USEPA, 2002a
Qic Inverse of mean concentration at 87.36898 g/m2-s per USEPA 2010
center of source ka/m3
ut Equivalent threshold of wind velacity at 7m. 11.32 m/sec USEPA 2010
um Mean annual wind speed 4.29 misec USEPA 2010
v Fraction of vegetative cover 0.5 unitless USEPA 2010
F(x) Function dependent of Um/Ut 0.0993 unitless USEPA 2010

Notes:

1 - Professional judgment. Assume one day a week.

2 - Children will be evaluated as one age group (0 - 6 years)

with USEPA’s Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005).

Sources:

USEPA, 1989: Risk Assessment Guitdance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. USEPA/540/1-86/060.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b:Calcuiating Upper Confidence Limits for Exposure Point Cancentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2010: Soil Screening Guidance calculation Internet site at http://risk.Isd.ornl.gov/calc_start.ntm. Site-specific values for Philadelphia, Pennsylvania.

Unit Intake Calcutations

Unit Exposure Concentration = (ET x EF x ED)/(AT x 24 hours/day)

Cancer Inhalation intake

Cancer Inhalation Intake

(Age 0 - 6) = 2.04E-03

Non-Mutagenic Chemicals

Noncancer Inhalalion Intake = 2.37E-02

Mutagenic Chemicals
Cancer Inhalation intake (Age 0 - 2) = 6.78E-04

(Age 2 - 6) = 1.36E-03

Cancer risk from ingestion = Air concentration x Cancer Inhalation intake x Inhalation Cancer Slope Factor

Hazard Index from ingestion = Air concentration x Noncancer Inhalation Intake / Inhalation Reference Dose

for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, children recreational users will be evaluated as two age groups, 0 - 2 years and 2 - 6 years in accordance
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Scenario Timeframe: Current/Future
Medium: Surlace Soil/Subsurface Soil
Exposure Madium: Surface/Subsurface Soil

TABLE 4.7.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE - ADULT RECREATIONAL USERS - SOILS

INOIAN HEAD, MARYLAND

Exposure Route

Raceplor Population

Receptor Age Exposure Poinl Paramater Parameter Definition Value Units Rationale/ Intake Equation/
Code ) Reference Model Name
Ingestion Recreational User Adult uxosz2 cs Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002 intake (mg/kg/day) =
iR-S8  [ingestion Rate 100 mg/day USEPA, 1991
CF3  {Conversion Factor 3 1.0E-08 kg/mg CSxIRS x CF3x FIx EF x ED
Fl Fraction Ingesled 1 unitless BW x AT
EF Exposure Frequency 52 daysfyear [
ED1 Exposure Duration (Age 6 - 16) 10 years (2). USEPA, 1889, 2005
ED2 Exposure Duration {Age 16 - 30) 14 years (2). USEPA, 1989, 2005
BW  [Body Waight 70 kg USEPA. 1989
AT-C  |Averaging Time (Cancer) 25,550 days USEPA, 1989
AT-N__|Averaging Time (Non-Cancar) 8.760 days USEPA, 1989
Dermal Recreational User Adult UXO 32 cs Chemical concentralion in soil Max or 95% UCL mgrkg USEPA, 2002 Dermally Absorbed Dose (mg/kg/day) =
CF3 Conversion Factor 3 1.0E-08 kg/mg -
SA Skin Surtace Available for Contact 5700 cm2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EV x EF x ED
SSAF  [Soil to Skin Adherence Faclor 0.07 mg/ecm2/event USEPA, 2004 BW x AT
DABS Absorption Factor Chemical Specific unilless USEPRA, 2004
EV Events Frequency 1 events/day USEPA, 2004
EF Exposure Frequency 52 days/year 1
ED1 Exposure Duration (Age 6 - 16} 10 years (2), USEPA, 1989, 2005
ED2 Exposure Duration {Ags 16 - 30) 14 years (2). USEPA, 1988, 2005
BW Body Weight 70 kg USEPA, 1989
AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989
AT-N Averaging Time (Non-Cancer) 8,760 days USEPA, 1989

Notes

1 - Professional judgment. Assume one day a week.

2 - Adults will be evaluated as one age group (7 - 30 years)

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Lite Exposure to Carcinogens (USEPA, 2005)

Sources:

USEPA, 1988: Risk Assessment Guidance for Superfund, Vol 1: Human Health Evaluation Manual, Part A, EPA/540/1-86/060

USEPA, 1991: Risk Assessment Guidance for Suparfund - Supplemsntal Guidance- Standard Default Exposure Factors Interim Final.

USEPA, 2002: Calculaling Upper Confidence Limits for Expasure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December

USEPA, 2004: Risk Assessment Guidance for Superfund (Parl E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005

Unit Intake Calculations
Incidental Ingsstion Intake = (R-S x CF3 x Fi x EF x ED)/(BW x AT)
Dermal Intake = (CF3 x SA x SSAF x EF x EDY/(BW x AT)

Non-Mutagenig Chemicals
Cancer Ingestion Intake (Age 6 - 30) = 6 98E-08

Mulageni¢ Chemicals

Cancer Ingestion Intake (Age 6 - 18) = 2.91E-08
Cancer Ingestion Intake Age 16 - 30) = 4.07£-08
Noncarcinogsnic Chamicals

Noncancer Ingestion Intake = 2.04E-07

Cancer risk from ingestion = Soil concentration x Cancer Ingestion Intake x Oral Cancer Slope Faclor

Cancer risk from dermal contact = Soil concentration x Cancer Darmal intake x Absorplion Factor x Dermal Cancer Siope Factor

Hazard Index from ingestion = Soil concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Soil concentration x Noncancer Dermal Inlake x Absorption Factor / Dermal Reference Dose

Cancer Dermal Intake (Age 6 - 30) = 2.78E-07

Cancer Dermal Inlake (Age 6 - 18) = 1.16E-07
Cancer Dermal Intake (Age 16 - 30} = 1.62€-07

Noncancer Dermal (ntake = 8.12E-07

for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, adult recreational users will be evalualed as two age groups, 7 -

16 years and 16 - 30 years in accordance
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Exposure Medium: Air

Scenario Timeframe: Current/Future

Medium: Surface/Subsurface Soil

TABLE 4.8 RME

VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE - ADULT RECREATIONAL USERS - SOILS TO AIR

INDIAN HEAD, MARYLAND

Exposure Route

Receptor Population

Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Inhalation Recreational User Adult UX0 32 CA Chemical concentration in air Calculated mg/m3 USEPA, 2002a Exposure Concentration (mg/m®) =
cs Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002b
ET Exposure Time 4 hours/day 1) CAXETxEFxED
EF Expasure Frequency 52 days/year (1) ) AT x 24 hours/day
EDt Exposure Duration (Age 6 - 16) 10 years (2), USEPA, 1988, 2005
ED2 Exposure Duration (Age 16 - 30) 14 years (2), USEPA, 1989, 2005 CA=(1/PEF + 1/VF) x Cs
AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989
AT-N Averaging Time (Non-Cancer) 8760 days USEPA, 1989
PEF  |Particulate Emission Factor 3.23E+09 m3/kg USEPA 2010
VF Volatilization Factor Chemical-specific m3/kg USEPA, 2002a
Q/iC Inverse of mean concentration at 87.36898 g/m2-s per USEPA 2010
center of source kg/m3
ut Equivalent threshold of wind velocity at 7m. 11.32 m/sec USEPA 2010
Um Mean annual wind speed 4.29 misec USEPA 2010
\ Fraction of vegetative cover 0.5 unitless USEPA 2010
F(x) Function dependent of Um/Ut 0.0993 unitless USEPA 2010

Notes:

1 - Professional judgment. Assume one day a week.
2 - Adults will be evaluated as one age group (7 - 30 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, adult recreational users will be evaluated as two age groups, 7 -
with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005) )

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1; Human Health Evaluation Manual, Part A, USEPA/540/1-86/060.,

USEPA, 1997: Exposure Factors Handbook. USEPA/600/8-95/002FA.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24,

USEPA, 2002b: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2010: Soil Screening Guidance calculation nternet site at http://risk.Isd.ornl.gov/calc_start.htm. Site-specific values for Philadelphia, Pennsylvania.

Cancer tisk fram ingestion = Air concentration x Cancer Inhalation Intake x inhalation Cancer Slope Factor

Unit Intake Calculations

Unit Exposure Concentration = {ET x EF x ED)/(AT x 24 hours/day)

Mutagenic Chemicals

Non-Mutagenic Chemicals
Cancer Inhalation Intake (Age 6 - 30) = 8.14E-03

Cancer Inhalation Intake (Age 6 - 16) = 3.39E-03
Cancer Inhalation Intake (Age 16 - 30) = 4.75E-03

Hazard Index from ingestion = Air concentration x Noncancer inhalation Intake / Inhalation Reference Dose

Noncarcinogenic Chemicals

Neoncancer inhalation Intake = 2.37E-02

18 years and 16 - 30 years in accordance
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TABLE 4.9.RME
VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE - CHILD RESIDENTS - SOILS
INDIAN HEAD, MARYLAND

Scanario Timeframe: Future
Medium: Surface Soil/Subsurtace Soil
Exposure Medium: Surface/Subsurface Soil
Exposure Roule Receptor Population Receptor Age Exposure Point Paramaeter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reterence Model Name
Ingestion Resident Child UX0 32 cs Chemical concentration in soii Max or 95% UCL mg/kg USEPA, 2002 Intake (mgrkg/day) =
IR-8 Ingestion Rate 200 mg/day USEPA, 1991
CF3 Conversion Factor 3 1.0E-06 kg/mg CSxIRS x CF3 x Fi x EF x ED
Fl Fraction Ingested 1 unitless USEPA, 199 BW x AT
EF Exposure Frequency 350 days/year USEPA, 1991
ED1 Exposure Duration (Age 0 - 2) 2 years (1), USEPA, 1989, 2005
ED2 Exposure Duration (Age 2 - 8) 4 years (1). USEPA, 1989, 2005
BW Body Weight 15 kg USEPA, 1989
AT.C Averaging Time (Cancer) 25,550 days USEPA, 1889
AT-N Averaging Time {Non-Cancer) 2,190 days USEPA, 1989
Darmal Resident Child UX0 3z cs Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002 Oermally Absorbed Dose (mgrkg/day) =
CF3 Conversion Factor 3 1E-08 kg/mg
SA  |Skin Surface Availabla for Contact 2.800 emz2 USEPA. 2004 CS x CF3 x SA x SSAF x DABS x EV x EF x ED
SSAF  |Soil to Skin Adherence Factor . 0.2 "~ mg/cm2/event USEPA, 2004 BW x AT
DABS  |Absorption Factor Chemical Specific unitless USEPA, 2004
EV Events Frequency 1 events/day USEPA, 2004
EF Exposure Frequency 350 days/year USEPA, 1991
ED1 Exposure Duralion (Age 0 - 2) 2 years {1). USEPA, 1989, 2005
ED2 Exposure Duration (Age 2 - 6) 4 years (1), USEPA, 1989, 2005
BW Body Weight 15 kg USEPA, 1989
AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989
AT-N Averaging Time (Non-Cancer) 2,190 days USEPA, 1989
Notes:

1 - Children will be evaluated as one age group (0 - 6 ysars) lor non-mutagenic chemicals. For chemicals that act via the mutaganic mode of action, residential children will be evaluated as wo age groups, 0 - 2 years and 2 - 6 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Eariy-Life Exposure to Carcinogens (USEPA, 2005).
Sources:
USEPA, 1989: Risk Assessmeant Guidance for Supertund. Vol 1: Human Health Evaluation Manual, Part A. EPA/S40/1-86/060,
USEPA, 1991: Risk Assessmant Guidance for Superfund - Supplemental Guidance- Standard Default Exposure Faclors Interim Final
USEPA, 2002:Calculaling Uppar Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December
USEPA, 2004: Risk Assessmant Guidance for Superfund (Part £, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005

Unit Intake Calculations
Incidenlal Ingestion intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)
Dermal Inlake = (CF3 x SA x SSAF x EF x ED}/(BW x AT)

Non-Mutagenic Chemicals

Cancer Ingestion Intake (Age 0 - 6) = 1.10E-06 Cancer Dermal Intake (Age 0 - 6) = 3.07E-08
Mutagenic Chemicals

Cancer Ingeslion Intake (Age O - 2) = 3.65E-07 Cancer Dermal Intake (Age 0 - 2} = 1.02E-06
Gancer Ingestion inlake {Age 2 - 6) = 7.31E-07 Cancer Dermal Intake (Age 2 - 8) = 2.05E-06

Noncarcinogenic Chemicals
Noncancer Ingestion Intake = 1.28E-05 Noncancer Darmal Intake = 3.58E-05

Cancer risk from ingestion = Soil concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor
Cancer risk from dermal contact = Soil concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor
Hazard Index from ingestion = Soil concentration x Noncancer Ingestion Intake / Oral Relerence Dose

Hazard Index from dermal contact = Soil concentration x Noncancer Dermal intake x Absorption Faclor / Dermal Referance Dose
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TABLE 4.10.RME
VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE - CHILD RESIDENTS SOILS TO AIR
INDIAN HEAD, MARYLAND

Scenario Timeframe: Future
Medium: Surface/Subsurface Soil
Exposure Medium: Air :
Exposure Route Receplor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
’ Code Reference Model Name
Inhalation Resident Child UX0 32 CA Chemical concentralion in air Calculated mg/m3 USEPA, 2002a Exposure Concenltration (mg/m®) =
cs Chemical concentration in soil Max or 95% UCL ma/kg USEPA, 2002b
ET Exposure Time 24 hours/day USEPA, 1991 CAXET xEFXxED
EF Exposure Frequency 350 days/year USEPA, 1991 AT x 24 hours/day
ED1 Exposure Duration (Age 0 - 2) 2 years (1), USEPA, 1989, 2005
ED2 Exposure Duration (Age 2 - 6) 4 years (1), USEPA, 1989, 2005 CA = (1/PEF + 1/VF) x Cs
AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989
AT-N Averaging Time (Non-Cancer) 2190 days USEPA, 1989
- PEF Particulate Emission Factor 1.10E+10 m3/kg USEPA 2004
VF Volatilization Factor Chemical-specific m3/kg USEPA, 2002a
Q/c Inverse of mean concentration at 73.95045 g/m2-s per USEPA 2010
center of source kg/m3
ut Equivalent threshold of wind velocity at 7m. 11.32 m/sec USEPA 2010
Um Mean annual wind speed 3.84 m/sec USEPA 2010
\ Fraction of vegetative cover 05 unitless USEPA 2010
F(x) Function dependent of Um/Ut 0.0345 unitiess USEPA 2010

Notes:

1 - Children will be evaluated as one age group (0 - 6 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, residential children will be evaluated as two age groups, 0 - 2 years and 2 - 6 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005).
Sources:
USEPA, 1988: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. USEPA/540/1-86/060.
USEPA, 1991: Risk Assessment Guidance lor Superfund - Supplemental Guidance- Standard Default Exposure Factors Interim Final.
USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24,
USEPA, 2002b: Calculating Upper Confidence Limits tor Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December

USEPA, 2010: Soil Screening Guidance cailculation Internet site at http://risk.Isd.ornl.gov/calc_start.ntm. Site-specific values for Philadelphia, Pennsylvania,

Unit Intake Calculations

Unit Exposure Concentration = (ET x EF x ED)/(AT x 24 hours/day)
Nen-Mutagenic Chemicals Noncarcinogenic Chemicals
Cancer Inhalation Intake (Age 0 - 6) = 8.22E-02 Noncancer Inhalation Intake = 1.92E+00
Mutagenic_Chemicals
Cancer inhalation Intake (Age 0 - 2) = 2.74E-02
Cancer Inhalation Intake (Age 2 - 8) = 5.48E-02

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Inhalation Cancer Slope Factor

Hazard Index from ingestion = Air concentration x Noncancer Inhalation Intake / Inhalation Reference Dose
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|[Scenario Timeframe: Future
Medium: Surface Soil/Subsurface Soil

Exposure Medium: Surtace/Subsurface Soil

TABLE 4.11.AME
VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE - ADULT RESIDENTS - SOILS
INDIAN HEAD, MARYLAND

Exposurs Roule Receplor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Modet Name
Ingestion Resident Adult UX0 32 [o13) Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002 Intake (mg/kg/day) =
(R-3 Ingestion Rate 100 mg/day USEPA. 1991
CF3 Conversion Faclor 3 1.0E-08 kg/mg - CSxIRSxCF3xFIxEF x ED
Fl Fraction Ingested 1 unitless USEPA, 1991 BW x AT
EF Exposure Frequency 350 days/year USEPA, 1991
ED1 Exposure Duration {Age 6 - 16) 10 years (1). USEPA. 1989. 2005
ED2 Exposure Duration {Age 16 - 30) 14 years (1). USEPA, 1989, 2005
8w Body Waight 70 kg USEPA, 1989
AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989
AT-N Averaging Time (Non-Cancer) 8,760 days USEPA, 1989
Dermal Resident Adull UX0 32 cs Chemical concentration in soil Max or 95% UCL mgikg USEPA, 2002 Darmally Absorbed Dose (mg/kg/day) =
CFa Conversion Factor 3 1.0E-06 kg/mg
SA  |skin Surface Available for Contact 5.700 cm2 USEPA, 2004 CSxCF3 x SA x SSAF x DABS x EV x EF x ED
SSAF S0l to Skin Adherencs Faclor 0.07 mgicm2/evenl USEPA, 2004 BW x AT
DABS  |Absorption Factor Chemical Specific unitless USEPA, 2004
EV Evenls Frequency 1 evenls/day USEPA, 2004
EF Exposure Freguency 350 days/year USEPA, 1991
EDt Exposure Duration {Age 6 - 16) 10 years (1), USEPA, 1989, 2005
ED2 Exposure Duration {Age 16 - 30} 14 years (1), USEPA, 1989, 2005
BwW Body Weight 70 kg USEPA, 1989
AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989
AT-N Averaging Time (Non-Cancer) 8,760 days USEPA, 1989 *

Notes:

1 - Adults will be evalualed as cne age group {7

with USEPA’s Supplemental Guidance of Assessing Suscaptibility from Early-Lite Exposure lo Carcinogens (USEPA, 2005).

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Heaith Evaluation Manual, Pari A,

USEPA, 1991: Risk Assassment Guidance lor Superiund - Supplemental Guidance- Standard Defauli Exposure Factors Interim Final.

USEPA, 2002:Calculating Upper Confidence Limils for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-1¢, December.

USEPA, 2004: Risk Assessmant Guidance for Supertund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005

Unit [ntake Calculations
Incidental Ingestion Iniake = {{R-S x CF3 x F| x EF x ED)/(BW x AT)
Dermal Inlake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)
Non-Mutagenic Chemicals
Cancer ingestion Intake (Age 6 - 30) = 4.70E-07 Cancer Darmal Intake (Age 6 - 30) = 1.87E-06
Mulagenic Chemicals
Cancar Ingestion Inlake (Age € - 16) = 1.96E-07 Cancer Dermal intake (Age 6 - 16) = 7.81E-07
Cancer Ingesticn Intake (Age 16 - 30) = 2.74E-07  Cancer Dermal Intake (Age 16 - 30} = 1,09E-08
Noncarcinogenic Chemicais

Noneancer Ingestion Intake = 1.37E-06 Noncancer Dermal Intake = 5.47E-06

Cancer risk from ingestion = Soil concentration x Cancer Ingeslion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Soil concentralion x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor

Hazard index from ingestion = Soil concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal conlact = Soil concentration x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose

- 30 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, residential adults will be evaluated as two age groups, 7 - 16 years and 16 - 30 years in accordance
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Scenario Timeframe: Future

Medium: Surface/Subsurface Soil

Exposure Medium: Air

REASONABLE MAXIMUM EXPOSURE - ADULT RESIDENTS - SOILS TO AR

TABLE 4.12.RME
VALUES USED FOR DAILY INTAKE CALCULATIONS

INDIAN HEAD, MARYLAND

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Inhalation Resident Adult UX0 32 CA Chemical concentration in air Calculated mg/m3 USEPA, 20022 Exposure Concentration (mg/m°) =
cs Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002b
ET Exposure Time 24 hours/day USEPA, 1991 CAxETxEFxED
EF Exposure Frequency 350 days/year USEPA, 2002a AT x 24 hours/day
ED1 Exposure Duration (Age 6 - 16) 10 years (1), USEPA, 1989, 2005
ED2 Exposure Duration (Age 16 - 30) 14 years (1), USEPA, 1989, 2005 CA = (1/PEF + 1/VF)x Cs
AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989
AT-N Averaging Time (Non-Cancer)} 8760 days USEPA, 1989 Q/ C x 3600
PEF  |Particulale Emission Factor 1.10E410 m3/kg USEPA 2004 PEF = ;
VF Volatilization Factor Chemical-specific ma/kg USEPA, 2002a 0:006 x {1 = Vi (U £V < P
Q/C inverse of mean concentration at 73.95045 9/m2-s per USEPA 2010
center of source kg/m3 F(x)= 018" (8x* + 12x) * exp(-x")
Ut Equivalent threshold of wind velocity at 7m. 11.32 m/sec USEPA 2010
Um Mean annual wind speed 3.84 m/sec USEPA 2010 x =0.886 " Ut/ Um
\ Fraction of vegetative cover 0.5 unitless USEPA 2010
F{x) Function dependent of Um/Ut 0.0345 unitless USEPA 2010

Notes:

1 - Adults will be evaluated as one age group (7 - 30 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, residential adults will be evaluated as two age groups, 7 - 16 years and 16 - 30 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Lite Expasure to Carcinogens (USEPA, 2005).

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manuél, Part A. USEPA/540/1-86/060.
USEPA, 1991: Risk Assessment Guidance for Superfund - Supplemental Guidance- Standard Default Exposure Factors Interim Final.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24,

USEPA, 2002b: Calculating Upper Contldence Limits for Exposure Point Concentrations atl Hazardous Waste Sites. OSWER 9285.6-10.

USEPA, 2010: Soil Screening Guidance caiculation Internet site at http://risk.Isd.ornl.gov/calc_start.htm. Site-specific values for Philadelphia, Pennsylvania.

Unit Intake Calculations

Unit Exposure Concentration = (ET x EF x ED)/(AT x 24 hours/day)

Non-Mutagenic Chemicals
Cancer Inhalation Intake {Age 6 - 30) = 3.29E-01
Mutagenic Chemicals
Cancer Inhalation intake (Age 6 - 16) = 1.37E-01
Cancer Inhalation Intake (Age 16 - 30) = 1.92E-01

Cancer risk from ingestion = Air concentration x Cancer {nhalation Intake x Inhalation Cancer Slope Factor

Hazard Index from ingestion = Alr concentration x Noncancer {nhalation Intake / inhalation Reference Dose

Nonearcinogenic Chemicals
Noncancer Inhalation Intake = 9.59E-01
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TABLE 5.1
NON-CANCER TOXICITY DATA -- ORAL/DERMAL

UXO 32

INDIAN HEAD, MARYLAND

Chemical Chronic/ Oral R{D Oral Absorption Absorbed R{D for Dermal™® Primary Combined RfD:Target Organ(s)
of Potential Subchronic Efficiency Target Uncertainty/Modifying
Concern Value Units for Dermai‘” Value Units Organ(s) Factors Source(s) Date(s)
{MM/DD/YYYY)
Dioxins/Furans
2,3,7,8-TCDD Equivalents [ Chronic 1.0E-09 [ mgkgiday | 1 [ 1.0E-09 mg/kg/day NA NA Cal EPA | 9/2009
PCBs
Aroclor-1260 | NA NA [ NA ] NA I NA NA NA NA NA [ NA
Semivolatile Organic Compounds
Benzo(a)pyrene Equivalents ] NA NA | NA | NA ] NA NA NA NA NA I NA
Inorganics
Aluminum Chronic 1.0E+00 mg/kg/day 1 1.0E+00 mg/kg/day CNS 100 PPRTV 10/23/2006
Arsenic Chronic 3.0E-04 mg/kg/day 1 3.0E-04 mg/kg/day Skin, CVS 3/1 RIS 3/14/2011
Cadmium Chronic 5.0E-04 mg/kg/day 0.05 2.5E-05 mg/kg/day Kidney 10/1 IRIS 3/14/2011
Cobalt Subchronic 3.0E-03 mg/kg/day 1 3.0E-03 mg/kg/day Thyroid 300/1 PPRTV 8/25/2008
Chronic 3.0E-04 mg/kg/day 1 3.0E-04 mg/kg/day Thyroid 300071 PPRTV 8/25/2008
iron Chronic 7.0E-01 mg/kg/day 1 7.0E-01 mg/kg/day GS 1.5 PPRTV 9/11/2006
Lead NA NA NA NA NA NA NA NA NA NA
Manganese™ Chronic 2.4E-02 mg/kg/day 0.04 9.6E-04 mg/kg/day CNS 1 IRIS 3/14/2011
Mercury™ Chronic 3.0E-04 mg/kg/day 0.07 2.1E-05 mg/kg/day Autoimmune 1000/1 IRIS 3/14/2011
\anadiom Subchronic 1,0E-02 mg/kg/day 1 1.0E-02 mg/kg/day Kidney 300 ATSDR 9/2009
Chronic 5.0E-03 mg/kg/day 1 5.0E-03 mg/kg/day Kidney 300 ORNL 11/2010

Zinc Chronic 3.0E-01 mg/kg/day 1 3.0E-01 mg/kg/day Blood 3/1 IRIS 3/14/2011
Notes:

1-U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part €, Supplemental Guidance for

Dermal Risk Assessment) Interim. EPA/540/R/99/005.

2 - Adjusted dermal RfD = Oral RfD x Oral Absorption Efficiency for Dermal.

3 - Adjusted IRIS value in accordance with recommendations on IRIS.

4 - Values for mercuric chioride and other mercury salts.

Definitions:

ATSDR = Agency for Toxic Substances and Disease Registry.

Cal EPA = California Environmental Protection Agency. Technical Support Document for Describing Available Cancer Slope Factors, September 2009.

CNS = Central nervous system

CVS = Cardiovascular system

GS = Gastrointestina! system

IRIS = Integrated Risk Information System
NA = Not Available.

ORNL - Oak Ridge National Laboratory

PPRTV = Provisional Peer Reviewed Toxicity Value.
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TABLE 5.2
NON-CANCER TOXICITY DATA -- INHALATION
UXO 32
INDIAN HEAD, MARYLAND

Chemical : Chronic/ Inhalation RfC Extrapolated RfD'" Primary Combined RfC : Target Organ(s)
of Potential Subchronic Target Uncertainty/Modifying
Concern Value Units Value Units Organ(s) Factors Source(s) Date(s)
(MM/DD/YYYY)
|Dioxins/Furans
|l2.3,7.8-7cDD Equivatents | Chronic | 40608 | mgm3_ | 11608 | (mgkgiday) [ NA | NA | calera " T 92009
llpcas
j{arocior-1260 [ e ] Na ] NA | NAa | NA | NA | NA ! NA | NA
"Semivolatile Organic Compounds
([Benzota)pyrene Equivalents [ na ] NA { NA | NA | NA | NA | NA | NA | NA
Inorganics
Aluminum Chronic 5.0E-03 mg/m3 1.4E-03 (mg/kg/day) CNS 300 PPRTV 10/23/2006
Arsenic Chronic 1.5E-05 mg/m3 4.3E-06 {mg/kg/day) NA NA Cal EPA 9/2009
Cadmium Chronic 1.0E-05 mg/m3 2.9E-06 {mg/kg/day) Kidney 9N ATSDR 9/2008
cobalt Subchronic 2.0E-05 mg/m3 5.7E-06 (mg/kg/day) Respiratory 100/1 PPRTV 8/25/2008
Chronic 6.0E-06 mg/m® 1.7E-06 (mg/kg/day) Respiratory 300/1 PPRTV 8/25/2008
(liron NA NA NA NA NA NA NA NA NA
llLead NA NA NA NA NA NA NA NA NA
IManganese® Chronic 5.0E-05 mg/m° 1.4E-05 (mg/kg/day) CNS 1000/1 RIS 3/14/2011
Mercury™ , Chronic 3.0E-05 mg/m® 8.6E-06 (mg/kg/day) CNS, Kidney NA Cal EPA 9/2009
Vanadium ’ NA NA NA NA NA NA NA NA NA
Zinc NA NA NA NA NA NA NA NA NA

Notes:
1 - Extrapolated RfD = RiC *20m*/day / 70 kg

2 - Adjusted [RIS value in accordance with recommendations on (RIS.

3 - Values for mercuric chloride and other mercury saits.

Definitions:

ATSDR = Agency for Toxic Substances and Disease Registry.

Cal EPA = California Environmental Protection Agency, Technical Support Document for Describing Avaitable Cancer Slope Factors, September 2009.
CNS = Central Nervous System

IRIS = Integrated Risk Information System

NA = Not Applicable

PPRTV = Provisional Peer Reviewed Toxicity Value.
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TABLE 6.1

CANCER TOXICITY DATA -- ORAL/DERMAL

UXO 32
INDIAN HEAD, MARYLAND

Chemical Oral Cancer Slope Factor Oral Absorption Absorbed Cancer Siope Factor Weight of Evidence/ Oral CSF
of Potential Efficiency for Dermal® Cancer Guideline
Concern Value Units for Dermal'”’ Value Units Description Source(s) Date(s)
(MM/DD/YYYY)
Dioxins/Furans
[2.3,7,8-TCDD Equivalents | 130E+05 | (mgko/day)’ 1 | 1.3E+05 | (ma/ka/day)” B2 / Probable human carcinogen [ Cal EPA | 9/2009
ilPcBs
{(Aroclor-1260 [ 200E+00 | (mgkg/day)’ 1 | 200E+00 | (mgkgrday)’ B2 / Probable human carcinogen T USEPA() | 9/1996
ilsemivolatile Organic Compounds
|[Benzo(a)pyrene Equivalents | 7.3E+400 | (ma/kg/day)’ 1 ] 7 .3E+00 | (makarday)”’ B2 / Probable human carcinogen 1 RIS | 3/14/2011
Inorganics
Aluminum NA NA NA NA NA NA NA NA
Arsenic 1.5E+00 (mg/kg/day)’ 1 1.5E+00 (ma/ka/day)”’ A/ Known human carcinogen IRIS 3/14/2011
Cadmium NA NA NA NA NA B1/Probable human carcinogen RIS 3/14/2011
Cobalt NA - NA NA NA NA NA NA NA
Iron NA NA NA NA NA NA NA NA
Lead NA NA NA NA NA B2/ Probable human carcinogen IRIS 3/14/2011
NA NA NA NA NA D/Not classifiable as to human IRIS 3/14/2011
Manganese carcinogenicity
Mercury NA NA NA NA NA C / Possible human carcinogen IRIS 3/14/2011
Vanadium NA NA NA NA NA NA NA NA
zinc NA NA NA NA NA D /Not classifiable as to human IRIS 314/2011
carcinogenicity
Notes:

1 - USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance tor Dermal Risk Assessment) Interim. EPA/540/R/98/005.
2 - Adjusted cancer slope factor for dermal = Oral cancer slope factor / Oral absorption efficiency for dermal.

Definitions:

IRIS = Integrated Risk Information System.

NA = Not Available.

Cal EPA = Calitornia Environmental Protection Agency, Technical Support Documnent for Describing Available Cancer Slope Factors, September 2009.

USEPA(1) = U.S. EPA, PCBs: Cancer Dose-Response Assessment and Applications to Environmental Mixtures, September 1996, EPA/600/P-96/001F.
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TABLE 6.2
CANCER TOXICITY DATA -- INHALATION
UXO 32
INDIAN HEAD, MARYLAND

Chemicat Unit Risk Inhalation Cancer Weight of Evidence/ Unit Risk : Inhalation CSF
of Potential Slope Factor!" Cancer Guideline
Concern Value Units Value Units Description Source(s) Date(s)
(MM/DD/YYYY)
Dioxins/Furans
{l2,3,7,8-TCDD Equivalents [ 380E+01 |  (ugm®)' | 13+05 | (mgkg/day)’ | B2/ Probable human carcinogen Cal EPA [ 9/2009
PCBs
Aroclor-1260 | 5.7E-04 [ (ug/m®)* | 2.0E+00 [ (mgikgiday)” | B2 / Probable human carcinogen USEPA(1) | 9/1996
Semivolatile Organic Compounds )
Benzo(a)pyrene Equivalents [ 1908 [ wgm®)' [ 39E+00 | (mgkg/day)' | NA Cal EPA | 9/2009
Inorganics
Aluminum NA NA NA NA NA NA NA
Arsenic 4.3E-03 (ug/m?)’ 1.5E+01 (mg/kg/day)”' A/ Known human carcinogen IRIS 3/14/2011
Cadmium 1.8E-03 (ug/m?)’ 6.3E+00 (ma/kg/day)” B1 / Probable human carcinogen IRIS 3/14/2011
[lcobat 9.0E-03 (ug/m®’ 3.2E+01 (mgikg/day)” NA PPRTV 8/25/2008
fliron NA NA NA NA NA NA NA
"Lead NA NA NA NA B2 / Probable human carcinogen RIS 3/14/2011
F NA NA NA NA D / Not classifiable as to human carcinogenicity IRIS 3/14/2011
Manganese .
Mercury NA NA NA NA C / Possible human carcinogen IRIS 3/14/2011
Vanadium NA NA NA NA NA NA NA
Zinc NA NA NA NA D / Not classifiable as to human carcinogenicity NA NA
Notes:

1 - Inhalation CSF = Unit Risk *70 kg / 20m®/day.

Definitions:

IRIS = Integrated Risk Information System.

NA = Not Available.

Cal EPA = California Environmental Protection Agency, Technical Support Document for Describing Available Cancer Slope Factors, September 2009.
PPRTV = Provisional Peer Reviewed Toxicity Value.
USEPA(1) = U.S. EPA, PCBs: Cancer Dose-Response Assessment and Applications to Environmental Mixtures, September 1996, EPA/600/P-96/001 F.
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TABLE 7.1.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURES

UXO 32, INDIAN HEAD. MARYLAND

PAGE 1 OF 3
Scenario Timelrame: Current/Future
Receplor Populalion: Construclion Warker
Receplor Age: Adult
Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculalions
Potenlial Concern Value Units Inlake/Exposure Concentration CSF/Unit Risk Cancer Risk || Intake/Exposure Concentration RID/RIC Hazard Quotient
Vaiue Units Value Units Value Units Value Units
Surlace Soil (current) Surlace Soil {current) Uxo 32 Ingestion Arsenic 114 mgrkg 5.3E-06 (mg/kg/day) 1.5E+00 {mg/kg/day)" 7.9E-06 3.7E-04 (mg/ka/day) 3.0E-04 (markg/day) 1.2
Cadmium 1.80 mglkg 8.3E-08 (mg/kg/day) NA {mgrkg/day)! 5.8E-06 (ma/kg/day) 1.0E-03 {mg/kg/day) 0.01
Lead 65.1 mg/kg 3.0E-06 (mg/kg/day) NA {markg/day)’ 2.1E-04 (mg/kg/day) NA {mg/kg/day)
Benzo(a)pyrene Equivalents 0.350 mglkg 1.6E-08 (mg/kg/day) 7.3E+00 (mg/kg/day)' 1.2E-07 1.1E-06 (mg/kg/day) NA (mg/kg/day}
Aroclor-1260 0250 markg 12E-08 (my/kg/day) 2.0E+00 (mg/kgiday)’ 2.3E-08 81E-07 (mgrkg/day) NA (mgrkgiday)
Exp. Route Total 8.0E-06 1.2
Dermal Arsenic 114 mg/kg 47E-07 (ma/kg/day) 1.5E+00 (mg/kg/day)’ 7.18-07 3 3E-05 {mg/kg/day) 3.0E-04 (ma/kg/day) 01
Cadmium 1.80 mgrkg 2 5E-10 (markgiday) NA (mg/kg/day)’ 1.7€-08 (mg/kg/day) 2 5€-05 (mgrkg/day) 0.0007
Lead 65.1 mg/kg 0.0E+00 (mg/kg/day) NA {mgrkg/day}’ 0.0E+C0 {mg/kg/day) NA (mg/kg/day)
Benzo(a)pyrene Equivaients 0.350 ma/kg 6.3E-09 (mg/kg/day) 7.3E+00 (mafkgiday)”’ 4.6E-08 4.4E-07 (mg/kg/day) NA {ma/kg/day)
Aroclor-1260 0250 mgikg 4.8E-09 (ma/kg/day) 2.0E+00 {mgrkg/day)’ 9.7E-C9 3.4E-07 {mg/kg/day) NA {mg/kg/day)
Exp. Route Tolal 7.7E-C7 0.t
Exposure Point Total 8.8E-C6 13
Exposure Medium Total 8.8E-C6 13
Air UXo 32 Inhalation Arsenic 8.0E-5 mg/m® 2.8E-07 {mg/m?) 4.3E-03 {ug/m?)’ 1.1E-C6 1.8E-05 (mg/m?} 1.5€-05 (mg/m*) 1.2
Cadmium 1.3E-6 mg/m? 4.1E-08 (mg/m?) 1.8E-03 (ug/m®)”! 7.4E-09 2.9E-07 (mg/m?) 1.0E-05 (mg/m?) 0.03
Lead 4.6E-5 mg/m?® 1.5E-07 (mg/m?) NA {ugim®)? 1.0E-05 (mg/m?) NA (mg/m®)
Benzo(a)pyrene Equivalents 2.4E-7 mg/m? 8.0E-10 (mg/m?) 1.1E-03 (ug/m®! 8.8E-10 5.6E-08 (mg/m?) NA (mg/m?)
Aroclor-1260 1.7E-7 mg/m® 5.7E-10 (mg/m?) 5.7£-04 {ug/m®) 3.3E-10 4.0€-08 {mg/m?) NA {mg/m?)
Exp. Route Total 1.1E-08 12
Exposure Point Tolal 1.1E-03 1.2
Exposure Medium Total 1.1E-03 1.2
Medium Total 9 9E-05 2.6
Surtace Soil (under cap) Surface Soil (under cap) UXO 32 Ingestion 2,3.7,8-TCDD Equivalents 8.9E-5 mg/kg 4.1E-12 (mg/kg/day) 1.3E+05 {mg/kg/day)’' 53E-07 2.9E-10 {mg/kg/day) 1.0E-08 {mg/kg/day) 03
Arsenic 681 mg/kg 3.1E-06 (mg/kg/day) 1.5E+00 (mg/kg/day)’! 4.7E-06 2.2€-04 (mgrkg/day) 3.0E-04 (mgrkg/day) 07
Cadmium 69.0 my/kg 3.2E-06 (mg’kg/day) NA {mag/kg/day)’ 2.2E-04 (mg/kg/day) 1.0€-03 (mgrkg/day) 0.2
Lead 1.672 mg/kg 7.7E-05 (mg/kg/day) NA (mg/kgrday)”! 5.4E-03 (mg/kg/day) NA (mg/kg/day)
Mercury 330 mg/kg 1.5E-07 (mg’kg/day) NA (mg/kg/dayy" 1.1E-05 {mg/kg/day) 3 0E-04 (mg/kg/day) 0.04
Zinc 3,500 mg/kg 1.6E-04 {mg’kg/day) NA (mg/kg/day)” 1.1E-02 (markg/day) 3.0E-01 (mg/kg/day) 004
Aroclor-1260 8.00 mg/kg 3.7E-07 (mag’kg/day) 2.0E+00 {mgr/kg/dayy” 7.4E-07 2.6E-05 (mg/kg/day) NA (mgrka/day)
Exp. Route Total 6.0E-06 13
Dermal 2,3,7.8-TCOD Equivalenls 8 9E-5 mg/kg 3.7E-13 (mg'kg/day) 1.3E+05 (mgrkg/day)” 4.8E-08 2.BE-11 (mg/kg/day) 1.0E-08 {mg/kg/day) 003
Arsenic " 681 mg/kg 2.8€-07 (mgkg/day) 1.56+00 (mg/kg/day) 4.2€-07 2.0E-05 (mg/kg/day) 3 0E-04 {mg/kg/day) 0.07
Cadmium 69.0 mg/kg 9.5£-09 (mgrkg/day) NA (mg/kgday)” 6.7E-07 (mgrkg/day) 2.5E-05 (mg/kg/day) 003
Lead 1672 mglkg 0.0E+00 (mg/kg/day) NA (mg/kg/day) 0.0E+00 (mg/kg/day) NA (mg/ka/day)
Mercury 330 mg/kg 4.6E-10 {mgrkg/day) NA (mgrkgiday)” 3.2E-08 (mg/kg/day) 2.1E-05 (mg/kg/day) 0.002
Zinc 3,500 mgtkg 4.8E-07 (magrkg/day) NA {mg/kg/day)’ - 3.4E-05 (mgrkg/day) 3.0E-01 (mg/kg/day} 0.0001
Aroclor-1260 8.00 mg/kg 1.5E-07 (mgrkg/day) 2.0E+00 (mg/kg/day)" 3.1E-07 1.1E-05 {mg/kg/day) NA (mg/kg/day)
Exp. Route Total 7.8€-07 0.1
Exposure Point Total 6.8E-06 1.4
Exposure Medium Tolal 6.8E-06 1.4
Air UXO 32 Inhalation 2,3,7,8-TCOD Equivalents 6.2E-11 mg/m® 2.0E-13 {mg/m?) 3.8E+01 {ug/im?)* 7.7E-09 14E-11 (mg/m®} 4.0E-08 {mg/m?) 0.0004
Arsenic 4.8E-5 mg/m® 1.6E-07 {mg/m?) 4.3E-03 (ugm®! 6.7E-07 1.1E-05 (mg/m?) 1.5E-05 {mg/m?) 07
Cadmium 4.8E-5 mg/m® 1.6E-07 (mg/m?) 1.8E-03 {ug/m®)! 2.8E-07 1.1E-05 {mg/m*) 1.0£-05 {mg/m®) 1.1
Lead 0.001 mg/m’ 3.8E-06 {mg/m?) NA (ug/m?) - 27E-04 {mg/m?® NA {mg/m®
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TABLE 7.1.AME

CALCULATION OF CHEMICAL CANCER RISKS AND NON.CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES
UXO 32, INDIAN HEAD, MARYLAND

PAGE 2 OF 3 .
Scenario Timeframe: Current/Future
Receplor Population: Construction Worker
Receptor Age: Adult
Medium Expasure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculalions
Potential Concern Value Units Intake/Exposure Concenlralion ‘CSF/Unit Risk Cancer Risk || Intake/Exposure Concenlralion RID/RIC Hazard Quotient
Value Unils Value Urits Value Unils Value Units
Mercury 23E6 mg/m® 7.5E-00 (mg/m?) NA {ug/m?y! 5.3E-07 (mg/m?) 3.0E-05 (mg/m?) 0.02
Zine 0.002 mgim* B8.0E-08 {mg/m?) NA {ug/m?"' 5.6E-04 (mg/m®) NA (mg/m?)
Aroclor-1260 56E-6 mg/m® 1.8E-08 (mg/m®) 5.7E-04 {ug/m?y* 1.0E-08 1.3E-06 {mg/m®?) NA {mg/m™)
Exp. Roule Total 97E-07 18
Exposure Point Total 9.7E-07 1.8
Exposure Medium Total 8.7E-07 18
Medium Total 7.7E-06 33
Surtace Soil {future) Surtace Solil (fulure) UX0 32 tngestion 2.37.8-TCDD Equivalents 8.9€-5 mg/kg 4.1E-12 (mg/kg/day) 1.3E+05 (mg/kgrday)’ 5.3E-07 2.9E-10 (mg/kg/day) 1.0E-09 {mg/kg/day) 03
Arsenic 143 mg/kg 8.6E-06 (mgrkg/day) 1.58+00 (mg/kg/day) 9.9E-06 4 6E-04 (mg/kg/day) 3.0E-04 (mgrkalday) 15
Cadmium 131 mglkg 6.0E-07 (mg/kg/day) NA (mg/kg/day) 4.2E-05 (mgkg/day) 1.0E-03 (mg/kg/day) 004
Lead 503 mg/kg 2.3E-05 (mgrka/day) NA (mgrkgrday) 1.6E-03 (mgikg/day) NA (mgrko/day)
Mercury 3.30 mg/kg 1.5€-07 (mg/kg/day) NA (mglkg/day)’ 1.1E-05 {mg/kg/day) 3.0E-04 (mgrkg/day) 0.04
Zinc 3,500 mg/kg 1.6E-04 {mgrkg/day) NA (mg/kg/day)”! - 11E-02 (mgrkg/day) 3.0E-01 (mg/kg/day) 004
Benzo(a)pyrene Equivatents 0.360 mg/kg 1.7E-08 (mg/kg/day) 7.3E+00 (mgrka/day)’ 1.2E-07 1.2E-06 (mg/kg/day) NA (mg/kg/day)
Aroclor-1260 4.40 mg/kg 2.0E-07 (ma/kg/day) 2.0E+00 (mg/kg/day)”! 4.1E-07 1.4E-08 {mg/kg/day) NA (mg/kg/day)
Exp. Route Total 1.1E-05 18
Dermal 2,3,7.8-TCDD Equivalents 89E-5 mgikg 3.7€-13 {mg/kg/day) 1.3E+05 (mg/kgiday)' 4.8E-08 26E-11 (mg/kgrday) 1.0€-09 {mg/kglday) 0.03
Arsenic 143 mg/kg 5.9€-07 (mg/kg/day) 1.5E400 (mg/kg/day) B8.9E-07 4.2E-05 (mg/kg/day) 3.0E-04 {mg/kg/day) 0.14
Cadmium 13.1 mglkg 1.8E-09 {mg/ka/day) NA {mg/kg/dayy’ 1.3E-07 (mgrkg/day) 2.5€-05 (mg/kg/day) 0.01
Lead 503 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kgrday)' 0.0E+00 (mg/kg/day) NA (mg/kg/day)
Mercury 330 mg/kg 4.6E-10 (mg/kgiday) NA (mg/kg/day)’ 32E-08 (mg/kg/day) 2.1E-05 (mg/kgiday) 0002
Zinc 3,500 mglkg 4.8E-07 (mg/kg/day) NA (mg/kg/day)”’ 3.4E-05 (mg/kg/day) 3.0E-01 (mg/kgiday) 0.0001
Benzo(a)pyrene Equivalents 0.360 mgikg 6.5E-09 {mg/kg/day) 7.3E400 (mg/kg/day)”' 4.7€-08 4.5€-07 {mg/kgiday) NA {mg/kg/day)
Aroclor-1260 440 mg/kg 8 5E-08 (mg/kg/day) 2.0E+00 {mg/kg/day) " 1.7E-07 6.0E-06 {mg/kg/day) NA (mg/kg/day)
Exp. Route Total 1.2E-06 9.2
Exposute Point Total 1.2E-05 2.1
Exposure Medium Total 1.2E-05 2.1
Air UX0 32 Inhalation 2,37,8-TCDD Equivalents 62E-11 mg/m? 2.0E-13 (mg/m?) 3.8E4+01 (ug/m?)”* 7.7E-08 1.4E-11 {mg/m% 4.0E-08 (mg/m®) 0.0004
Arsenic 1.0E-4 mg/m’ 3.3E-07 {mg/m% 4.3E-03 (ug/m?)! 1.4E-06 2.3E-05 (mg/m?) 1.5E-05 {mg/m*) 15
Cadmium 9.2E-6 mg/m® 3.0E-08 {mg/m?) 1.BE-03 {(ug/m?y”? 5 4E-08 2.1E-06 (mg/m?) 1.0E-05 (mg/m?) 02
Lead 35E-4 mg/m?® 1.1E-06 (mg/m?) NA {ug/m™y* 8.0E-05 {mg/m®) NA (mg/m?)
Mercury 2.3E-6 mg/m? 7 5E-09 (mg/m?) NA {ug/m®)! 5.3E-07 (mg/m?) 3.0E-05 (mgfm?) 002
Zinc 0.002 mg/m® 8.0E-06 {mg/m?) NA (ug/im?! 5.6E-04 (mglm?) NA (mg/m?)
Benzo(a)pyrene Equivaients 2.5€-7 mg/m? 8.2E-10 {mg/m) 1.1E-03 {ugrm®)! 9.0E-10 57E-08 {mg/m?) NA (mg/m™
Aroclor-1260 3.1E-6 mg/m?® 1.0E-08 (mg/m?) 57E-04 {ug/m?’! 5.7E-08 7.0E-07 {mg/m?) NA (mg/m?)
Exp. Route Total 1.5E-06 17
Exposure Point Total 1.5E-08 1.7
Exposure Medium Tolal 1.5E-06 1.7
Medium Tolal 1.4E-05 39
Subsurface Soil Subsurtace Soil UXO 32 Ingsstion
Arsenic 10 mg/kg 5.1E-06 (mgfkg/day) 1.5E+00 (mg/kg/day)’! 7.6E-06 3.6E-04 {mg/kg/day) 3.0E-04 (mg/kg/day) 12
Benzo(a)pyrene Equivalents 0.480 mgrkg 2.2E-08 (mg/kg/day} 7.3E+00 (mg/kgrday)” 1.6E-07 1.5E-06 (mgrkg/day) NA (mg/kg/day)
Exp. Route Total 7.8E-06 1.2
Dermal
Arsenic 110 mg/kg 4.6E-07 (mg/kg/day) 1.5E+00 {mg/kg/day)" 6.9€-07 3.2E-05 {mg/kg/day) 3.0E-04 (ma/kg/day) 0.1
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TABLE 7.1 AME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURES

UXO 32, INDIAN HEAD, MARYLAND

PAGE 3 OF 3
[Scenario Timeframe: Current/Future
Recaptar Population: Construction Worker
Receplor Age: Adult .
Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Unils Intake/Exposure Concentralion CSF/Unil Risk Gancer Risk Intake/Exposure Concentration RID/RIC Hazard Guolient
Value Units Value Units Value Units Value [ Unils
Benzo(a)pyrene Equivalents 0.480 mg/kg 8.6E-09 {mg/kg/day) 7.3E+00 (mg/kg/day) ' 6.3E-08 6.0E-07 (mg/kg/day) NA I {mg/kg/day)
Exp. Route Total 7.5E-07 0.1
Exposure Point Total 8.5E-06 12
Exposure Medium Total B.5E-06 13
Alr Uxa 32 Inhatation
Arsenic 7.7€5 mg/m? 2.5€-07 (mg/m?) 4.3E-03 (ugim?y"! 1.1€-08 1.8E-05 (mg/m?) 1.5E-05 (mg/m*) 1.2
Benzo{a)pyrene Equivalents 3.4E-7 mg/m® 1.1E-09 {mg/m?) 1.1€-03 {ug/m®)” 1.2E-09 7.7€-08 {mg/m?) NA (mg/m?)
Exp. Route Total t.1E-08 12
Exposure Point Total 1.1E-06 1.2
Exposure Medium Tota! 1.1E-08 1.2
Medium Total 9. 6E-06 25
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TABLE 7.2 RME

GALCULATION OF CHEMICAL CANCER RISKS AND NON-CANGER HAZARDS

REASONABLE MAXIMUM EXPOSURES
UXO 32, INDIAN HEAD, MARYLAND

PAGE 1 OF 3
Scenario Timelrame: Curreny/Future
Receptar Population' Industrial Worker
Receptor Age: Aduil
Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk | Intake/Exposure Concentration RID/RIC Hazard Quotient
Value Unils Value Units Value Unils Value Units
Surface Soil (current) Surface Soil (current) UX0 32 Ingestion Arsenic 114 ma/kg 4.0E-05 (mg/kg/day) 15E400 (mg/xgiday)” 6.0E-05 1 1E-04 {mg/kg/day} 3.0E-04 (markg/day) 04
Cadmium 1.80 mgrkg 63E-07 (mg/kgiday) NA (mgrkg/day)” 1.8E-06 (mgikg/day) 1.0E-03 {mg/kg/day) Q002
Lead 65.1 mg/kg 2.3E-05 (mg/kg/day) NA (mg/kg/day)' 6.4E-05 {mgrkalday) NA (mg/kg/day}
Benzo{a)pyrens Equivalents 0.350 maskg 1.28-07 (mg/kg/day) 7.3E+00 {markg/dayy’ 8.9E-07 3.4E-07 (mglkg/day) NA {ma/kg/day)
Aroclor-1260 0250 mg/kg B.7E-08 {mg/kg/day) 2.0E+00 (mglkg/eay)” 1.7€-07 2.4E-07 (mg/ka/day) NA (mgtkgiday)
Exp. Route Total 6 1E-05 0.4
Dermal Arsenic 114 markg 7.9E-06 {mgrkgiday) 1 5E+00 (mg/kgiday) ' 1.2E-05 2 2E-05 (mgikg/day) 30E-04 {mgrkgiday) 067
Cadmium 1.80 ma/kg 4.2E-09 (mg/kg/day) NA (mgrkg/day)”’ 1.2E-08 (mgrkgiday) 2 5E-05 (mgrkg/day) 0.0005
Lead 65.1 mglkg 0.0E+00 {mgikg/day) NA (mg/kg/day)’ 0.0E+00 (mg/kg/day) NA {mg/kg/day)
Benzo(a)pyrene Equivalents 0.35¢ mg/kg 1.0E-07 (mg/kg/day) 7.3E+00 (mg/kgiday)”! 7.7E-07 2.9E-07 {mg/kg/day) NA {mg/kg/day)
Acoclor-1260 0.250 mglkg 8.1E-08 (mgrkg/day) 2.0E400 (mg/kg/day) 1.6E-07 2 3E.07 (mg/kg/day) NA (mgrkg/day)
Exp. Route Total 1.3E-05 0.07
Exposure Point Total 7.4E-05 - 04
Exposure Madium Total 7.4E-05 0.4
Air UX0 32 Inhalation Arsenic 3.5€-8 mg/m? 2.9E-09 (mg/m?) 4 3E-03 (ug/m?y* 1.2E:08 8.1E-08 {mg/m?) 1.5€-08 (mg/m?) 0.0005
Cadmium 5.6E-10 mg/m’ 4.5E-11 {mg/m?) 1.8€-03 {ug/m?y! 82E-11 1.3E-10 (mg/m?) 1.0€-05 {mg/m®) 0.00001
Lead 2.0E-8 mg/m® 1.6E-09 (mg/m?) NA {ugrm?y’! 4.6E-09 {mg/m?} NA (mg/m%
Benzo(a)pyrane Equivalents 1.1E-10 mg/m? 88E-12 (mg/m?) 1.1E-03 {ug/m?y? 97E-12 2.5€-11 (mg/m?) NA (mg/m?)
Aroclor-1260 7.7E-11 mg/m® 6.3E-12 {mg/m®) 5.7E-04 (ug/m?y"! 3.6E-12 1.8E-11 (mg/m?) NA (mg/m?)
Exp. Routs Total 1.2E-08 0.0005
Exposure Point Total 1.2E-08 0.0005
Exposure Medium Total 1.2E-08 00005
Medium Total 7.4E-05 0.4
Surface Soil (under cap) Surface Soil {under cap) - UXO 32 Ingeslion 2,3,7,8-TCDD Equivalents 8.9E-5 mg/kg 31E-11 (mg/kg/day) 1.3E+05 (mgrkg/day)’ 4.0E-06 8.7E-11 (mg/kg/day) 1.0E-09 {mg/ka/day) 0.09
Arsenic 68.1 mgikg 2.4E-05 (mg/kg/day) 1.5E+00 (mg/kgrday) ' 3.6E-05 6.7E-05 {mg/kg/day) 3.0E-04 {mgikg/day) 0.2
Cadmium 69.0 mg/kg 2 4E-05 (mgrkg/day) NA {mg/kg/dayy” 6 8E-05 (mglkg/day) 1 .OE-OJ {mg/kg/day) 01
Lead 1672 malkg 5 8E-04 (mg/kg/day) NA (mg/kgiday)’ 16E-03 (mg/kg/day) NA (mg/kg/day)
Mercury 330 mg/kg 1.2E-08 (mg/kgiday) NA (mg/kgrday)’ 3.2E-08 (mgrko/day) 3.0E-04 (markg/day) .01
2Zinc 3,500 mgrkg 1 2E-03 (mgrkg/day) NA (mgrkgiday)’ 3.4E-03 (mg/xg/day) - 3.0€-01 (mgrkg/day) 001
Aroclor-1260 8.00 mg/kg 2 8E-06 (mg/kg/day) 2.0E+00 (mg/kg/day) ' 5 6E-06 7 8E-06 (mgrkg/day) NA (mag/kg/day)
Exp. Route Total 4.5E-05 04
Dermal 2.3.7.8-TCDD Equivalents 8.9E-5 mg/kg 6.2E-12 (mg/kg/day} 13E+05 (mg/kg/day)”! 8.0E-07 17811 {mg/kg/day) 1.0E-09 (mg/kg/day) 0.02
Arsenic 68.1 mg/kg 4.7E-086 (mg/kg/day) 1.5E+00 (mgrkg/day) ' 7.1E-06 1.3E-05 {mg/kg/day) 3.0E-04 {mg/kg/day) G.04
Cadmium 69.0 mg/kg 1.6E-07 (mg/kg/day) NA (mg/kgiday)"' 4.5E-07 {mg/kg/day) 2.5E-05 (mg/kg/day) Q02
Lead 1,672 mglkg 0.0E+00 (mg/kg/day) NA (mg/kg/day)" 0.0E+00 (my/kg/day) NA (mg/kg/day)
Mercury 3.30 mg/kg 7.8E-09 (mg/kg/day}) NA (mgrkgiday)' 2.1E-08 {mg/ka/day) 2.1E-05 (mg/kg/day) 0.001
2Zinc 3,500 mg/kg | 8.1E-08 (mg/kg/day) NA (mgrkg/day)” 2.3E-05 (mg/kg/day) 3.0E-01 {mg/kg/day) 0.00008
Aroclor-1260 8.00 mglkg 2.6E-06 {mg/kg/day} 2.0E+00 (mg/kg/day)”' 5.2E-08 _7.2E-08 (mg/kg/day) NA {mgikg/day)
Exp. Route Total 1.3E-05 0.08
Exposure Point Total 5.8E-05 0.5
Exposure Medium Total 5.8E-05 0.5
Air UXO 32 inhalation 2.3,7,8-TCDD Equivalents 2.8E-14 mg/m® 2.2E-15 (mg/m’) 3.BE+0) {ug/im?)” 8.5E-11 6.3E-15 {mg/m®) 4.0E-08 (mg?m®) 0.0000002
Arsenic 2.1E-8 mg/m® 1.7E-09 {mg/m?) 4.3E-08 (ug/m®"! 7 4E-09 4.8E-09 (mg/m®) 1.5E-08 {mg/m?) 0.0003
Cadmium 2.1E-8 mg/m? 1.7€-09 (mg/m?) 1.8E-03 (ug/m?)* 3.1E-09 4.9E-09 {mg/m?) 1.0E-05 (mg/m®) 0.0005
Lead 5.2E-7 mg/m? 4 2E-08 (mg/m?) NA (ug/my! 1.2€-07 {mg/m?) NA (ma/m?)
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TABLE 7.2 AME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES
UXO 32, INDIAN HEAD, MARYLAND

PAGE 2 OF 3
Scenario Timelrame: Current/Future
Receptor Population: ndustrial Worker
Receptor Age: Adult
Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancar Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentratian CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RID/RIC Hazard Quolient
Value Units Valus Units Value Units Vailue Unils
Mercury 1.0E-9 mg/m® 8.3E-11 {mg/m?) NA (ugim¥"! 2.3E-10 {mg/m) 3.0E-05 (mg/m?) 0.000008
Zinc 1.1E-8 mg/m? 8 8E-08 {mg/m?) NA (ug/m?)" - 2 5€-07 (mg/m®} NA {mg/m¥)
Aroclor-1260 2.5E-9 mg/m® 2.0E-10 (mg/m?) 5.7E-04 {ug/m?)* 1.2E-10 5.7E-10 (mg/m?) NA {mg/m®)
Exp. Route Total 1.1E-08 0.0008
Exposura Point Total 1.1E-08 00008
Exposure Medium Total 1 1E-08 0.0008
Medium Tolal 5.8E-05 0.5
Surface Soil (future) Surface Soil (future) UX0 32 ingestion 2.3,7.8-TCDD Equivalenis 8.9E-5 malkg 3ME-1 (mg/kg/day) 1.3E+05 (mg/kg/day) 4.0E-08 8.7E-11 (mg/kg/day) 1.0E-08 (mg/kg/day) Q.09
Arsenic 143 mg/kg 5.0E-C5 (mg/kgiday) 156400 {mg/karday)” 7 5E-05 1 4E-04 (mg/kg/day) 3.0€-04 (mg/kg/day) 05
Cadmium 13.1 malkg 4.6E-08 (mg/kg/day) NA {mgrkg/day)’ 1.3E-05 {mg/kg/day) 1.0E-03 {mg/kg/day) 0.01
Lead 503 ma/kg 1.8E-04 (mg/kg/day) NA (mg/kgiday)’ 4.9E-04 (mg/kg/day} NA (mgixg/day)
Mercury 3.30 ma/kg 1.2E-06 {mgfkg/day) NA (rg/kgrday)”! 32E-06 (mgfkg/day) 3.0E-04 (mg/kg/day) 0.01
Zine 3.500 mg/kg 1.2E-03 (mgrkg/day)} NA (mg/kgiday)” 3.4E-03 (mglkg/day) 3.0E-01 (mg/kgiday) 0.01
Benzo(a)pyrene Equivalents 0.360 mglkg 1 3E-07 {mgfkg/day) 7.3E+00 (mg/kgrday)”! 9.2E-07 3.5E-07 (mg/kg/day) NA (mg/kg/day)
Aroclor-1260 4.40 mglkg 1.5E-08 {mg/kg/day) 2.0E+00 (mg/kg/day) " 3.1E-08 4.3E-08 (mgrkg/day) NA (mg/kg/day)
Exp. Route Total 8.3E-05 ) 06
Dermal 2,3,7.8-TCDD Equivalents 8.9E-5 markg 6.2E-12 (mg/kg/day) 1.38+05 (mg/kgiday) ! 8.0E-07 1.7E-11 (mgfkg/day) 1.0E-09 (mg/kg/day) 0.02
Arsenic 143 mg/kg 9 9E-08 (mg/kg/day) * 5E+00 {mg/kg/day)" 1.5E-05 2.8E-05 (mg/kg/day) 3.0E-04 (mg/kgrday) 0.09
Cadmium 13.1 mg/kg 3.0E-08 (mgrkg/day) NA (mg/kg/day)"' 8.5E-08 (mg/kg/day) 2.5€-05 {mg/kg/day) 000
Lead 503 mg/kg 0.0E+00 (mg/kg/day) NA (mglkgrday)’ 0.0E+00 (mg/kg/day) NA (mg/kgiday)
Mercury 3.30 mglkg 7.8E-09 {mg/kg/day) NA {ma/kg/day)” 2.1E-08 (mg/kg/day) 2.1€.05 (mg/kg/day) 0001
Zinc 3,500 mglkg B.1E-06 {ma/kg/day} NA (mg/kgrday) ' 2.3E-05 (markg/day) 3.08-01 (mg/kg/day) 0.00008
Benzo(a)pyrene Equivalents 0.360 mg/kg 1.1E-07 {mgfkg/day) 7 3E+00 (mg/kg/day)™ 7.9E-07 3.0E-07 (mg/kg/day) NA {mg/kg/day)
Araclor-1260 4.40 mg/kg 1.4E-06 (mg/kg/day) 2 0E+00 {mg/kg/day)” 2.8E-06 4.0E-06 {mg/kg/day) NA (mg/kg/day) -
Exp. Route Total 1.9E-05 0.1
Exposure Poinl Total 1.0E-04 07
Exposure Medium Total 1.0E-04 07
Alr UX0 32 Inhalation 2.3.7.8-TCDD Equivalents 2.8E-14 mg/m’ 2.2E-15 (mg/m?) 3.8E+01 (ugrm®”! 8.5E-11 8.3E-15 (mg/m?) 4.0E-08 (mg/m?y 0.0000002
Arsenic 44E-8 mg/m? 3.6E-09 (mgim?) 4.3E-03 (ug/m?! 1.6E-08 1.0E-08 (mg/m%) 1.5E-05 (mg/m?) 0.0007
Cadmium 4.1E-9 mg/m® 33E-10 (mg/m?) 1.8E-03 (ug/m?)”! 6.0E-10 9.3E-10 (mg/m?) 1.0E-05 (mg/m™ 0.00009
Lead 1.66-7 mg/m® 1.3E-08 (mg/m?) NA {ug/m®y ' 36E-08 (mg/m™) NA (mg/m”)
Mercury 1.0E-9 mg/m® 8.3E-11 (mg/m?) NA (ug/m®)’ 2.3E-10 {mg/m?) 3.0E-05 (mgim?) 0 00C008
Zinc 11E-6 mg/m® 8.8E-08 (mg/m?) NA (ugim?y 2 5€-07 {mg/m® NA (mg/m?)
Benzofajpyrene Equivalents 1.1E-10 mg/m?® 9.1E-12 (mg/m?) 1.1€-03 (ug/m™y* 1.0E-11 2.5€-11 (mg/m®) NA (mg/m?)
Aroclor-1260 1.4E-9 mg/m* 11E-10 (mg/m?) 57E-04 {ug/m?)! 6.3E-11 3.1E-10 (mg/m?) NA (mg/m%)
Exp. Route Totat 1.8E-08 0.0008
Exposure Point Total 1.6E-08 0.0008
Exposure Medium Total 1.6E-08 0.0008
Medium Tolal 1.0E-04 o7
Subsurlace Soil Subsurtace Soil UXC 32 Ingeslion
Arssnic 110 mg/kg 3.8E-05 (mg/kg/day) 1.5E+00 (mgrkg/day)” 5.8E-05 1.1E-04 (mag/kg/day) 3.0E-04 (mglkg/day) 0.4
Benzo(a)pyrene Equivalents 0.480 mgikg 1.7E-07 (mg/kg/day) 7.3E400 {mg/kg/day)” 1.2E-08 47E-07 (mg/kg/day) NA (mgikg/day)
Exp. Route Total 5.9E-05 0.4
Dermal
Arsenic 110 ma/kg 7.6E-06 {mglkg/day) 1.5E+00 (mg/kgiday)' 1.1E-05 2.1E-05 {mg/kg/day) 3.0E-04 {mg/kg/day) 0.07
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TABLE 7.2 RME

CALCULATION OF CHEMICAL CANGER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES
UXO 32, INDIAN HEAD, MARYLAND
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Scenario Timairame: Current/Future
Receptor Populalion: Industrial Worker
Receptor Age: Adult
Medium Exposure Medium Exposure Point Exposure Rouls Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Polential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk || Intake/Exposure Concenlration RID/RIC Hazard Quolient
Value Units Value Units vawe | Unis Valus Units
Benzo(a)pyrene Equivalents 0480 mgikg 1.4E-07 (mg/kg/day) 7.3E+00 {mg/kg/day)’ 1.1E-08 4.0E-07 l (mg/kg/day) NA (mg/kg/day)
Exp. Route Total 1.2E-05 0.07
Exposure Point Total 7.1E-05 0.4
Exposure Medium Tola) 7.1E-05 04
Air UXO 32 Inhalation
Arsenic 3.4E-8 mg/m? 2.8E-09 (mg/m?) 4.3€-03 {ug/m®y* 1.2E-08 7 8E-09 (mg/m?) 1.5E-05 (mg/m’} 0.0005
Benzo(a)pyrene Equivalents 1.56E-10 mg/im® 1.28-11 (mg/m?) 1.1E-03 {ugrm®! 1.3E-11 3.4E-11 {mg/m?) NA {mg/m™)
Exp. Roule Tolal 1.2E-08 0.0005
Exposure Point Total 1.2E-08 0.0005
Exposure Medium Total 1.2E-08 0.0005
Medium Tolal 7.1E-05 04
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CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES
UXO 32, INDIAN HEAD, MARYLAND

PAGE 1 OF 3
[Scenario Timeframe: Fulure
Receptor Population: Recrealional User
Receptor Age: Child
Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Inlake/Expasure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RID/RIC Hazard Quolient
Value Units Value Units Value Units Value Unils
Surtace Soil {current) Surtace Soil (currenl) UX0 32 Ingestion Arsenic 114 mglkg 1.9E-05 (mg/kg/day) 1.5E+00 (mg/kg/dayy” 2.8E-05 2.2E-04 {mg/kg/day) 3.0E-04 {mg/kg/day) 07
Cadmium 1.80 mg/kg 2 9E-07 (mgrkg/day) NA (mgrkg/day)' 3.4E-06 (mg/kg/day) +.0E-03 (mg/kg/day) 0.003
Lead 65.1 malkg 1.1€-05 {mg/kg/cay) NA (morkgiday)' 1.2E-04 (mg/kg/day) NA (mg/kg/day)
Benzo(ajpyrene Equivalenls 0.350 mg/kg 3.0E-07 {markg/day) 7.3E+00 {mg/kg/day)" 2.2E-06 6.6E-C7 (mg/kg/day) NA (mgikg/day)
Aroclor-1260 0.250 ma/kg 4.1E-08 (ma/kgrday) 2.0E+00 (mgrkg/day)' 8.1E-08 4.7€-07 {mg/kg/day) NA {mg/kg/day)
Exp. Route Total 3.0E-05 0.7
Dermal Arsenic 114 mgtkg 1.6E-06 {mg/kg/day) 1.5E+00 (mg/kg/day)” 2 3E-06 1.8E-05 (mg/kg/day) 3.0E-04 (ma/kg/day) 0.06
Cadmium 1.80 mgikg 8.2E-10 (mgrskg/day) NA {mg/kg/day) " 9.6E-09 (mg/kgiday) 2.5E-05 (mg/kg/day) 0.0004
Lead 65.1 mgikg 0.0E+00 (mg/kgrday) NA (mg/kg/day)' 0.0E+00 {mg/kg/day) NA {mg/kg/day)
Benzo(a)pyrene Equivalents 0.350 ma/kg 1.1E-07 {mg/kg/day) 7.3E+00 (mg/kg/day) ™ 8.1E-07 2.4E-07 (mg/kg/day) NA {mg/kg/day)
Arocior-1260 0.250 mg/kg 1.6E-08 {mg/kg/day) 2.0E+00 {mgrkg/day)" 3.2E-08 1.9E-07 {mg/kg/day) NA (mg/kg/day)
Exp. Route Tolal 3.2E-06 0.08
Exposure Paint Tatal 3.3E-05 08
Exposure Medium Tolal 3.3E-05 R 0.8
Air UXO 32 Inhalalion Arsenic 3.5E-8 mg/m® 7.26-11 ({mg/m?) 4.3E-03 (ug/im?y* 31E-10 8.4E-10 (mg/m?) 1.5E-05 (mg/m?) 0.00006
Cadmium 5.6E-10 mg/m® 1.1E-12 (mg/m?) 1.8E-03 (ug/m?)’! 2.0E-12 1.3E-11 {mg/m?) 1.0E-05 (mg/m?% 0.000001
Lead 2.0E-8 mg/m® 49E-11 {mg/m?) NA {ug/m?)” - 4.8E-10 {mg/m®) NA {mg/m%
Benzo(a)pyrene Equivalents 1.1E-10 mg/m® 1.2E-12 (mg/m?) 1.1E-03 {ug/m®)* 1.36-12 2.6E-12 (mg/m?) NA (mg/m?)
Aroclor-1260 7.7E-11 mg/m® 1.6E-13 (mg/m?) 5.7E-04 (ug/m?y! 9.0E-14 1.8E-12 {mg/m%) NA (mg/m? -
Exp. Route Total 31E-10 0.00006
Exposure Point Total 3.1E-10 0.00006
Exposure Medium Total 3.1E-10 0.00006
Medium Total 3.3E-05 0.8
[Surface Soil (under cap) Surlace Soil {under cap) UXO0 32 Ingestion 2.3,7,8-TCDD Equivatents 8.9E-5 markg 1.4E-11 {mg/kg/day) 1.3E405 (mgrkg/day) 1.9E-06 1.7E-10 {mg/kg/day) 1.0E-09 (mg/kg/day) 02
Arsenic 68.1 mgikg 1.1E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)! 1.7E-05 1.3E-04 {mgfkg/day) ~ 3.0E-04 {mg/kg/day) 0.4
Cadmium 89.0 mg/kg 1.1E-05 {mgfkg/day) NA (mg/kgrday)”! 1.3E-04 (mgfkg/day) 1.0E-03 (mg/kg/day) 0.1
Lead 1,672 mg/kg 2.7E-04 {mg/kg/day) NA (mg/kgrday)” - 3.2E-03 {mg/kg/day) NA (mgrkg/day)
Mercury 3.30 mg/kg 5.4E-07 (mg/kg/day) NA {mg/kg/day) "’ 6.3E-06 {mg/kg/day) 3.0E-04 {mg/kgiday) 0.02
2inc 3,500 mgrkg 5.7E-04 (mg/kg/day) NA (mg/kg/day)”! 6.6E-03 (mgikg/day) 3.0E-01 (mgrkg/day) 0.02
Aroclor-1260 8.00 mg/kg 1.3E-06 (mg/kg/day) 2.0E+00 {mg/kg/day)”’ 2.6E-06 1.5€-05 {mg/kg/day) NA (mgikg/day)
Exp. Route Total 2.1E-05 0.8
Dermal 2.3.7.8-TCDD Equivalents 8.9E-5 mg/kg 1.2E-12 (mg/kg/day) 1.3E+05 {mg/kg/day)’ 1.6E-07 1.4E-11 {mg/kg/day) 1.0E-09 {mg/kg/day) 0.01
Arsenic 68.1 mg/kg 9.3E-07 (ma/kg/day) 1.5E+00 (mg/kgrday)”' 1.4E-08 1.1E-05 (mgrkg/day) 3.0E-04 (mg/ka/day) 0.04
Cadmium 69.0 mg/kg 3.1E-08 (mgrkg/day) NA (mg/kgrday)”' 3.7€-07 {mg/kgiday) 2.5E-05 (markg/day) 0.01
Lead 1,672 mglkg 0.0E+00 (mg/kgiday) NA (mg/kg/day)” - 0.0E+00 (mg/kgrday) NA (mg/kg/day)
Mercury 3.30 mgfkg 1.5E-09 (mg/kg/day) NA (mg/kg/day)’' 1.8E-08 (mg/kg/day) 21E-C5 (mg/kg/day) 0.0008
2Zinc 3,500 mg/kg 1.6E-06 (mgtkg/day) NA (mgrkgiday)' 1.9E-05 (markg/day) 3.06-01 (mg/kg/day) 000006
Aroclor-1260 8.00 mag/kg 5.1E-07 {mg/kg/day) 2.0E+00 (mg/kg/day)”’ 1.0E-08 6.0E-06 {mg/kg/day) NA {mg/kg/day)
Exp. Roule Total 2 6E-06 0.07
Exposure Point Tolal 2.4E-05 oe
Exposure Medium Total 2.4E-05 08
Air UX0 32 inhalation 2,3.7,8-TCDC Equivalents 2. 8E-14 mg/m? 56E-17 (mg/m?) 3.8E+01 {ug/m®)? 2.4E-12 6.5E-16 (mg/m?) 4.0E-08 (mg/m?) 0.00000002
Arsenic 2.1E-8 mg/m® 4.0E-11 {mg/m?) 4.3€-03 {ugim?)"! 1.8E-10 5.0E-10 (mg/m®) 1.5E-05 (mg/m?) 0.00003
Cadmium 2.1E-8 mg/m® 4.3E-1 {mg/m?*) 1.8E-03 (ugim?)! 7.8E-11 S.1E-10 {mg/m?) 1.0E-05 {mg/m®) 0 00005
Lead 5.2E.7 mg/m? +.1E-09 (mg/m?) NA {ug/m®y! 1.2E-08 (mg/m?) NA {mg/m?)
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[Scenario Timeframe: Future
Raceplor Populalion: Recreational User
Receptor Age: Child
Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Polentiai Concern Value Unils Intake/Exposure Concentration CSF/Unit Risk Cancer Risk { Intake/Exposure Concentration RID/RIC Hazard Quotient
Value Unils Value Units Value Units Value Units
Mercury 1.0E-9 mg/m? 2.1E-12 (mg/m?) NA (ug/m?)! -- 2.4E-11 {mg/m?) 3.0E-05 (mg/m*) 0.0000008
Zinc 1.1E-6 mg/m? 2 2E-09 (mg/m’) NA (ug/my* - 2.6E-08 (mg/m®) NA (mgrm®)
Aroclor-1260 2.5E-9 mg/m® 5.0E-12 (mg/m?) 57E-04 {ugim®’' 2.9E-12 5.9E-11 {mg/m?) NA (mg/m?)
Exp. Route Total 2.7E-10 0.00008
Exposure Point Total 2.7E-10 0.00008
Exposure Medium Total 2 7E-10 0 00008
Medium Total 2.4E-05 08
Surface Soil (future) Surface Soil (fulure) UXO 32 ingestion 2.3.7.8-TCDD Equivalents 8.9E-5 ma/kg 14E-11 (mg/kg/day) 1.3E405 (mg/kgiday)”' 1.9E-06 1.7E-10 (mg/kg/day) 1.0E-09 (mg/kg/day) 02
Arsenic 143 mg/kg 2.3E-05 (mg/kg/day) 1.5E+00 {mgrkg/day)” 3.5E-05 2.7E-04 (mg/kg/day) 3.0E-04 {mg/kg/day) 0.9
Cadmium 131 maglkg 2.1E-08 (mg/kg/day) NA (mg/ka/day)” 2.5€.05 (mg/kg/day) 1.0E-03 (mg/kgiday) 0.02
Lead 503 malkg 8.2E-05 (ma/kg/day) NA (mgfkg/day)’ 9.6E-04 (mgrkg/day) NA {mg/kgiday)
Mercury 3.30 mag/kg 5.4E-07 {mg/kg/day) NA (mg/kg/day) ' 6.36-06 (mgrkg/day) 3.0E-04 (mg/kgiday) 0.02
Zing 3,500 mag/kg 5.7E-04 {mg/kg/day} NA (mgrkg/day) ' 86E-03 {mg/kg/day) 3.0E-01 (mg/kg/day) 002
Benzo(a)pyrene Equivalenls 0.360 mg/kg 3.1E-07 (mglkg/day) 7.3E+00 (mg/kg/day)’ 2.3E-06 6.8€-07 (mg/kg/day) NA {mg/kg/day)
Aroclor-1260 4.40 mgikg 7.26-07 (mgtkg/day) 2 0E+00 (mg/kgiday)' 1.4E-06 8 4E-06 {mg/kg/day) NA (mgrkg/day)
Exp. Route Total 4.1E-05 AN
Dermal 2,3.7.8-TCDD Equivalents 8.9E-5 mgikg 1.2E12 {mg/kg/day) 1.3E+05 (mg/kgiday)”! +.6E-07 1.4E-11 (mg/kg/day) 1.0E-09 (mglkg/day) 004
Arsenic 143 mgikg 2.0E-C6 (ma/kg/day) 1.5E400 (mg/ka/day)" 2.9E-06 2.3E-05 (mgikg/day) 3.0E-04 (mg/kg/day) 008
Cadmium 13.1 mgikg 6.0E-09 (mglkg/day) NA (mg/kg/day)”' 7.0E-08 {mg/kg/day) 2.5E-05 (mg/kg/day) 000
Lead 503 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kgiday)’ 0.0E+00 (mg/kg/day) NA {mgrkg/day)
Mercury 3.30 mg/kg 1.5E-09 (mg/kg/day) NA (mg/kgiday)”! 1.8E-08 (mg/kg/day) 2.1E-05 {mg/kg/day) 0.0008
Zinc 3.500 mg/kg 1.8E-06 (mg/kg/day) NA {mgrkg/day)” 1.9€-05 (mg/kg/day) 3.0E-01 {mg/kg/day) 0.00008
Benzo(a)pyrene Equivalents 0.360 mg/kg 1.1E-07 (mgrkg/day) 7.3E+00 {mg/kg/day)” 8.3E-07 2.5E-07 (mg/kg/day) NA {mg/kg/day)
Aroclor-1260 4.40 mgrkg 2.8E-07 (mg/kg/day) 2.0E+00 (mg/kg/day)’ 5.6E-07 3.3E-06 (mg/kg/day) NA {mg/kg/day)
Exp. Route Total 4.5E-06 0.09
Exposure Paint Total 4.5E-05 1.2
Exposure Medium Total 4.5E-05 1.2
Air UX0 32 Inhalation 2,3,7,8-TCDD Equivalents 2.8E-14 mg/m® 5.8E-17 (mg/m?) 3.8E+01 {ugim™! 21E-12 6.5E-16 (mg/m% 4.0E-08 (mg/m’) ©0.00000002
Arsenic 4.4E-8 mg/m? 9.0E-11 (mg/m?) 4.3E-03 (ugim®)’ 3.9E-10 1.1E-09 {mg/m®) 1.5E-05 (mg/m?) 0.00007
Cadmium 4.1E-9 mg/m? 8.3E-12 (mg/m?) 1.86-03 {ug/m®)"* 1.5E-11 9 6E-11 (mg/m®) 1.0E-05 (mg/m?) 0.000010
Lead 1.6E-7 mg/m® 3.2E-10 (mg/m?) NA (ug/m?) 3.7E-09 {mg/m®) NA {mg/m”)
Mercury 1.0E-9 mg/m? 2.1E-12 (mg/m®) NA {ug/m?! 2.4E-11 {mg/m?) 3.0E-05 (mgfm?) 0.0000008
Zinc 1.1E-6 mg/m® 2.2E-09 (mg/m?) NA (ug/m®y! 26E-08 (mg/m?) NA {mg/m%
Senzo(ajpyrene Equivalents 1.1E-10 mg/m® 1.26-12 (mg/m?) 1.1E-03 (ug/m®y! 1.3E-12 2.6E-12 (mg/m?) NA (mg/m*
Aroclor-1260 1.4E-9 mg/m’® 28E.12 {mg/m?} 57E-04 (ug/m?y! 1.6E-12 3.2E-11 (mg/m? NA (mg/m?)
Exp. Route Total 4.1E-10 0.00008
Exposure Point Total 4.1E-10 0.00008
Exposure Madium Total 4.1E-10 0.00008
Medium Total 4.5E-05 12
[Subsurface Soil Subsurlace Soil UXo 32 Ingestion
Arsenic 110 morkg 1.8E-05 (mg/kg/day) 1.5E400 {mg/kg/day)” 2.7E-05 2.1E-04 (mg/kg/day) J.0E-04 {mg/kg/day) 0.7
Benzo(a)pyrene Equivalents 0.480 mglkg 4.2E-07 (mg/kg/day) 7.3E+00 {mg/ka/day)" 3.0E-06 9.1E-07 (mgrkg/day) NA {mg/kg/day)
Exp. Route Total 3.0E-05 o7
Dermal
Arsenic 110 mg/kg 1.5E-06 (mg/kg/day) 1.5E+00 (mg/kg/day)" 2.3E-06 1 .8E-05 (mg/kg/day) 3.0E-04 {mg/kg/day) 0.06
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TABLE 7.3.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES
UXO 32, INDIAN HEAD, MARYLAND

PAGE3OF3
Scenaric Timeframe: Future
Receptor Population: Recreational User
Receptor Age: Child
Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Bisk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CS8F/Unit Risk Cancer Risk Intake/Exposure Concentration RID/RIC. Hazard Quotient
Value Units Value Units Value Units Value Units
Benzo{a)pyrene Equivalents 0.480 mg/kg 1.5E-07 (mg/kg/day) 7.3E400 {mg/kg/day) "’ 1.1E-06 3.3E-07 {mg/kg/day} NA {mg/kg/day)
Exp. Route Total 3.4E-06 0.06
Exposure Point Total 3.3E-05 08
Exposure Medium Totat 3.3E-05 0.8
Air UXO 32 Inhalation
Arsenic 3.4£-8 mg/m® 69E-11 (mg/m?) 4.3E-03 (ug/m®)’! 3.0E-10 81E-10 (mg/m?) 1.5E-05 (mgrm?) 0.00005
Benzo(a)pyrene Equivalents 1.5E-10 mg/m® 1.6E-12 (mg/m?) 1.1E-03 (ug/m®)"! 1 8E-12 3.5E-12 (mg/m?) NA (mg/m?)
Exp. Roule Total 3.0E-10 0000
Exposure Point Total 3.0E-10 0.0001
Exposure Madium Tolal 3.0E-10 0.0001
Medium Tolal 3.3E-05 08
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TABLE 7.4 AME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSLRES
UXO 32, INDIAN HEAD. MARYLAND

PAGE 1 OF 3
Scenario Timeframe: Future
Receptor Population: Racreational User
Receptor Age: Adult
Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potenlial Concern Value Units Intake/Exposure Concenlralion CSF/Unil Risk Cancer Risk || Intake/Exposure Concentration RID/RIC Hazard Quotient
Value Units Value Units Value Units Value Units
ISurlace Soil (current) Surface Soil (current) UX0 32 Ingestion Arsenic 114 mgrkg 8.0E-06 (mg/kg/day) 1.5E+00 (mg/kgiday) ™’ 1.2E-05 2.3E-05 (mglkg/day) 3.0E-04 {mg/kg/day) 0.08
Cadmium .60 mgrkg 1.3E-07 (mg/kgiday) NA (mg/kgiday)’ 3.7E-07 (mgrkg/day) 1.0E-03 {mg/kg/day) 00004
Lead 65.1 mg/kg 4.5E-06 (mg/kgrday) NA (mgrkg/day)’ 1.3E-05 (mgrka/day) NA {mg/kgrday)
Benzo(a)pyrene Equivalents 0.350 mg/kg 4.5£-08 (mg/kg/day) 7.3E+00 (mg/kg/day) " 3.3E-07 7.1E-08 (mg/kg/day) NA (mg/kg/day)
Aroclor-1260 0.250 ma/kg 1.7E-08 {mgrkg/day) 2.0E4+00 (mgrkg/day) ' 3.5E-08 5.1E-08 (ma/kg/day) NA (mg/kg/day) -
Exp. Route Total 1.2E-05 0.08
Dermal Arsenic 114 mg/kg 9.5E-07 (mg/kg/day)} 1.5E+00 (mg/xg/day)”’ 1.4E-06 2.8E-06 {mg/kg/day) 3.0E-04 (mg/kg/day) 0.00%
Cadmium 1.80 mg/kg 5.0E-10 (mgrkg/day) NA (mgrkgrday)”! 1.5E-09 (mg/kg/day) 2.5€-05 (markg/day) 0.00006
Lead 65.1 mgikg 0.0E+00 (mg/kg/day} NA (mg/kgiday)”! 0.0E+00 {mg/kg/day) NA (mg/kg/day)
Benzo(a)pyrene Eqguivalents 0.350 mg/kg 2.3€-08 (mg/kg/day) 7.3E+00 {mgrkg/day) 1.7E-07 3.7E-08 (mg/kg/day) NA {mg/kg/day)
Aroclor-1260 0.250 mg/kg 9.7E-09 (mg/kg/day) 2.0E+00 {mg/kg/day)" 1.9E-08 2.8E-08 (mg/kg/day) NA (mg/kg/day)
Exp. Route Total 1.6E-06 0.009
Exposure Point Total 14E-05 0.09
Exposure Medium Total 1.4E-05 0.09
Air UX0 32 Inhalation Atsenic 3.5E-8 mg/m?® 29E-10 (mg/m?) 4.3E-03 (ug/m®y’! 1.2E-09 8.4E-10 (mg/m?) 1.5€-05 {mg/m?) 0.00006
Cadmium 5.6E-10 mg/m?® 4.5E-12 (mg/m®) 1.8E-03 (ug/m?! 8.2€-12 1.9E-11 {mg/m?} 1.0E-05 (mg/m?) €.000001
Lead 2.0E-8 mg/m® 1.6E-10 (mg/m?) NA (ugim¥"! 48E-10 (mg/m?) NA {mg/m*)
Benzo{alpyrene Equivalents 1.1E-10 mg/m? 1.6E-12 {mg/m?) 1.1E-03 (ugim®"! 1.8E-12 2 6E-12 (mg/m?} NA {mg/m*)
Aroclor-1260 7.7E-11 mg/m? 6.3E-13 {mg/m?) 57E-04 {ug/m?)”’! 3.6E-13 1.8E-12 (mg/m?) NA (mg/m?)
Exp. Route Total 1.2E-09 0.00006
Exposure Peint Tolal ) 1.2E-09 0.00006
Exposure Medium Total 1.2E-09 0 00006
Medium Total 1.4E-05 0.09
Surface Soil (under cap) Surface Soil (under cap) UXO 32 Ingeslion 2,3,7,8-TCDD Equivalents 8.9E-5 mg/kg 6.2E-12 (mg/kgiday) 1.3E405 {mgrkg/day)" 8.1E-07 1.8E-11 (mg/kg/day) 1.0E-09 {mg/kg/day) 0.02
Arsenic 68.1 mg/kg 4.8E-06 (mg/kgiday) 1.5E+00 {markg/day)” 7.1E-06 1.4E-05 (mg/ka/day) 3.0E-04 {mg/kg/day) 005
Cadmium 69.0 mg/kg 4.8E-06 (mg/kg/day) NA {mg/kg/day) 1.4E-05 (mg/kg/day) 1.0E-03 {mg/kg/day) 0ot
Lead 1.672 mg/kg 1.26-04 (mgrkg/day) NA {mg/kg/day)’ 2.4E-04 (mg/kg/day) NA {mg/kg/day)
Marcury 330 mg/kg 2 3E-07 (ma/kg/day) NA {mg/kg/day)”’ 67E-07 (mg/kg/day) 3.0E-04 {mg/kg/day) 0.002
Zine 3.500 mglkg 2.4E-04 (mg/kgiday) NA (mgrkg/day)” - 7.1E-04 (mg/kg/day) 3.0E-01 (mg/kgrday) 0002
Aroclor-1260 8.00 mg/kg 5.6E-07 (mglkgrday) 2,0E+00 (mgrkg/day) "' 1.1E-08 1.6E-06 (mg/kg/day) NA (mg/kg/day)
Exp. Routs Total 9.1E-06 008
Dermal 2.3.7,8-TCOD Equivalents 8.9E-5 mg/kg 7.4E-13 (mgrkg/day) 136405 (mgrkg/day)’ 9.7E-08 2.2E-12 (mgrkg/day) 1.0E-09 (mg/kg/day) 0.002
Arsenic 68.1 maglkg 5.7E-07 (mglkg/day) 1.5E+00 (mg/kg/day)' 8.5E-07 1.7€-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.006
Cadmium 69.0 mg/kg 1.9E-08 {mg/kg/day) NA (mg/kg/day)' - 5.6E-08 (mg/kg/day) 2.5E-05 (mg/kg/day) 0.002
Lead 1672 mglkg 0.0E+00 {mg/kg/day} NA (mg/kgiday)' 0.0E+00 (ma/kg/day) NA (mg/kg/day)
Mercury 3.30 mg/kg 9.2E-10 {mglkg/day) NA (mg/kgrday)’ 2.7E-09 {my/kg/day) 2.1E-05 (mo/kg/day) £.0001
Zine 3.500 mg/kg 9.7E-07 {mg/kg/day) NA (mg/kg/day)”' 2.8E-08 (mg/kg/day) 3.0E-01 (mg/kg/day) 0.000009
Aroclor-1260 8.00 mg/kg 3.1E-07 (ma/kgiday) 2 0E+00 (mg/kg/day) 6.2E-07 9.1E-07 {mg/kg/day) NA (mg/kg/day)
Exp. Routs Total 1.6E-08 0.01
Exposure Point Tole! 1.1E-05 0.08
Exposure Medium Total 1.1E-05 0.09
Air UX0 a2 Inhalation 2,3,7,8-TCDD Equivalsnts 2.8E-14 mg/m® 2.2E-16 {mg/m®) 3.8E+01 {ugim?y 8.5E-12 8.5E-16 {mg/m*) 4.0E-08 (mg/m”) 0.00000002
Arsenic 2.1E-8 mg/m? 1.7E-10 (mg/m?) 4.3E-08 (ug/m™* 7 4E-10 5.0E-10 (mg/m®) 1.5E-05 {(mg/m?) ©.00003
Cadmium 2.1E-8 mg/m® 1.7€-10 (mg/m’) 1.8E-03 {ug/my)* 3.1E-10 5.1E-1C (mg/m®) 1.0E-05 (mg/m®) 0.00005
Lead 5.2E-7 mg/m? 4.2E-09 (mg/m?) NA (ug/m®" - 1.2E-08 {mg/m* NA (mg/m’} -
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TABLE 7.4.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES
UXO 32, INDIAN HEAD, MARYLAND

PAGE20F 3
Scenario Timeframe: Fulure
Receptor Population: Recraational User
Receptor Age: Adull
Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Canger Risk Calculalions Non-Cancer Hazard Calcuiations
Potantial Concen Value Units Inlake/Exposure Concentration CSF/Unit Risk Cancer Risk || Intake/Exposure Concentration AID/AIC Mazard Quotient
Value Units Value Unils Vaiue Unils Value Units
Mercury 1.0E-9 mg/m® 8.3E-12 (mg/m?) NA (ugim?! 2.4E-11 (mg/m?) 3.0E-05 (mg/m?) 0.0000008
Zinc 1.1E-6 mg/m® 8.8E-08 (mg/m?) NA (ugm®! 2.6E-08 (mg/m?) NA (mg/m?)
Aroclor-1260 2.5€-9 mg/m?® 20E-11 (mg/m?) 57E-0a4 (ugim¥”! 1E-11 50811 {mg/m®) NA (mgrm?)
Exp. Route Total 1.1E-09 0.00008
Exposure Point Total 1.1E-09 0.00008
Exposure Medium Total 1.1E-08 0.00008
Medium Total 1.1E-05 0.09
Surlace Soil (future) Surface Soil {future) UXQ 32 Ingestion 2,3,7,8-TCDD Equivalents 88E-5 mg/kg 8.2E-12 (ma/kg/day) 1.3E+05 (mgrkgiday) 8.1E-07 1.8E-11 {mg/kg/day) 1.0E-09 {mg/kg/day) 0.02
Arsanic 143 mg/kg 1.0E-05 (mg/kg/day) 1.5E+00 (mgrkg/day)’ 1.5E-05 2.9E-05 (mglkg/day) 3.0E-04 (mg/kg/day) 0.10
Cadmium 131 mg/kg 9.1E-07 (mg/kg/day) NA (mg/kg/day)’' 2.7E-06 {mgrkg/day) 1.0E-03 (mg/kg/day) 0.003
Lead 503 mg/kg 3.5E-05 (mg/kg/day) NA {mg/kg/day)”' 1.0E-04 {mg/kg/day) NA {mg/kg/day)
Mercury 3.30 mg/kg 2.3E-07 (mg/kg/day) NA (mg/kg/cay)’ 6.7E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.002
Zinc 3.500 ma/kg 2.4E-04 (mgrkg/day) NA {mg/kg/day)’ 7.1E-04 {mg/kg/day) 3.0E-01 {mg/kg/day) 0.002
Benzo(a)pyrene Equivalents 0.360 mg/kg 4 6E-08 (mg/kg/day) 7.3E+00 (mg/kg/day)”! 3.4E-07 7.3E-08 {mg/kg/day) NA (mg/kg/day)
Aroclor-1260 4.40 mgrkg 3.1E-07 (mg/kg/day) 2.0E+00 (mg/kg/day)”’ 6.1E-07 9 0E-07 (mg/kg/day) NA (mg/kg/day)
Exp. Route Total 1.7E-05 0.1
Darmal 2,3,7.8-TCDD Equivalents 8.9E-5 mg/kg 7.4E-13 (mg/kg/day) 1.3E+05 (mg/kg/day) 9 7E-08 2.2E-12 (mgrkg/day) 1.0E-09 (mg/kg/day) 0.002
Arsenic 143 mg/kg 1.2E-08 (mgrkg/day) 1.5E4+00 (mglkg/day)”! 1.8E-06 3.5E-06 (mg/kg/day) 3.0E-04 {mg/kg/day) 0.01
Cadmium 131 mg/kg 3.6E-09 {mg/kg/day} NA {mg/kgiday)”! - 1.1E-08 (mg/kg/day) 2.5€-05 {mglkg/day) ©.0004
Lead 503 mg/kg 0.0E+00 (mgfkg/day} NA (mg/kgiday)”' - 0.0E+00 (mg/kg/day) NA (mglkgiday)
Mercury 3.30 mg/kg 9.2E-10 (mglkg/day) NA (mg/kg/day)”! 2.7€-09 (mglkg/day) 2.1E-05 (ma/kg/day) 0.0001
Zinc 3,500 mg/kg 9.7E-07 {mg/kg/day) NA {mg/kg/day)' 2.8E-06 (mg/kg/day) 3.0E-01 (mgrkg/day) 0.000009
Benzo(a)pyrene Equivalents 0.360 mglkg 2.4E-08 (mg/kg/day) 7.3E4+00 (mgikg/dayy” 1.7E-07 3.8E-08 (mg/kg/day) NA (mglkg/day)
Aroclor-1260 4.40 mg/kg 1.7E-07 {mg/kg/day) 2 0E+00 (ma/kgrday)”’ 3.4E-07 5.0E-07 (mgrkg/day) NA (mg/kg/day)
Exp. Route Tolal 2.4E-06 0.01
Exposure Point Total 1.9E-05 o
Exposure Medium Total 1.9E-05 01
Air UX0 32 Inhalation 2,3.7,8-TCDD Equivalents 2.8E-14 mg/m? 2.2E-16 (mg/m®) 3 8E+01 (ug/m™)" 8.5E-12 6.5E-16 (mg/m?} 4.0E-08 (mg/m™) 0.00000002
Arsenic 44E-8 mg/m® 3.6E-10 {mg/m®) 4.3€-03 {ug/m?y"! 1.5E-09 1.1€-09 (mg/m?) 1.5E-05 (mg/m% 0.00007
Cadmium 41E-9 mg/m® 33E-11t {mg/m°} 1.8£-03 (ug/m®y’ 5 9E-11 9.6E-11 (mg/m’) 1.0E-05 {mg/m?) 0.000010
Lead 1.6E-7 mg/m® 1.3E-09 {mg/m?) NA {ug/m®y* 3.7E-09 (mg/m?) NA {mg/m®)
Mercury 1.0E-¢ mg/m® 8.3E-12 (mg/m?) NA (ug/im®y’ 24E-11 (mg/m?) 3.0E-05 {mg/m®) 0.0000008
Zinc 1.1E-6 mg/m* 8.8E-08 {mg/m?) NA (ug/im?y’! 2.6E-08 (mg/m?) NA {mg/m*) -
Benza(a)pyrene Equivalents 1.1E-10 mg/m® 1.7E-12 {mg/m’) 1.4E-03 (ug/m?y! 18E-12 2.6E-12 (mg/m?) NA (mg/m?)
Aroclor-1260 1.4E-9 mg/m? 11E-11 (mg/m?) 5.7E-04 (ug/m?y’! 6.3E-12 3.2E-11 (mg/m?) NA (mg/m®)
Exp. Route Total 1.6E-09 0.00008
Exposure Peinl Total 1.6E-09 0.00008
Exposure Medium Total 1.6E-09 0.00008
Medium Total 1.9E-05 Q1
[Subsurface Soil Subsurface Soil UXO 32 Ingestion
Arsenic 10 markg 7.7€-06 (mg/kg/day) 1.5E+00 (markg/day)' 1.2E-05 2 2E-05 (mg/kg/day) 3.0E-04 (markglday) 007
Benzo(a)pyrene Equivalents 0.480 mg/kg 6.1E-08 (mg/kg/day) 7.3E+00 {mgrkg/day)’ 4.5E-07 9 8E-08 {mg/kg/day} NA (mg/kg/day)
Exp. Route Total 1.2E-05 0.07
Dermal
Arsenic 110 mglkg 9.2€-07 (mgrkg/day) 1.5E+00 ] (ma/kg/day) 1.4E-06 2.7E-08 {mg/kg/day) 3.0E-04 {mg/kg/day) 0.009
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TABLE 7.4 BME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES
UXO 32, INDIAN HEAD, MARYLAND

PAGE3OF 3
[Scenario Timeframe: Future
Receptor Population: Recreational User
Receptor Age: Adult
Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calcuialions Non-Cancer Hazard Calculalions
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Cancenlralion RID/RIC Hazard Quotient
Value Units Value Units Value Units Value Units
Banzo(a)pyrene Equivalents 0.480 mg/kg 3.2E-08 (mgrkg/day) 7.3E+00 (mg/kg/day)” 2.3E-07 5.1E-08 (mgrkg/day) NA (mg/kg/day)
Exp. Route Total 1.6E-06 0.009
Exposure Point Total 14E-05 c.08
Exposure Medium Total 1.4E-05 0.08
Air UX0 32 Inhalation
Arsenic 3.4E-8 mg/m® 2.8E-10 (mg/m?) 4.3E-03 {ug/m®)! 1.2E-09 8.1E-10 (mg/m?) 1.5E-05 (mg/m?) 0.00005
Benzo{a)pyrens Equlvalenis 1.5E-10 mg/m® 22E-12 {mg/m%) 1.1E-03 (ug/m?)’ 2.4E-12 3.5E-12 {mg/m?) NA (mg/m?) -
Exp. Route Total 1.2E-09 0.00005
Exposure Point Tolal 1.2E-09 0.00005
Exposure Medium Total 1.2E-09 0.00005
Medium Total 1.4E-05 0.08
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TASLE 7.5.AME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES
UXO 32, INDIAN HEAD, MARYLAND

PAGE 1 OF 3
[Scenario Timatrama: Future
Racsptor Population: Resident
Receptor Ags: Child
Medium Exposure Medium Exposure Pain! Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk || Intake/Exposure Concentration RID/RIC Hazard Quotient
Value Units Value Units Value Units Vaiue Unils
Surface Soil {current) Surtace Soil (current) UX0 32 Ingestion Arsenic 114 mg/kg 1.2E-04 (mg/kg/day) 1.5E+00 {mgrkgiday) " 1.9E-04 1.5E-03 {mg/kg/day) 3 0E-04 (mg/kg/day) 49
Cadmium 1.80 ma/kg 2.0E-06 {mg/kg/day) NA (mg/kgriday)”! 2.3E-05 {mg/kg/day) 1.0E-03 (mg/kg/day) 0.02
Lead 65.1 mglkg 7.1E-05 (mg/kg/day) NA {mg/kg/day)" 8.3€-04 (mg/kg/day) NA (mg/ka/day}
Benzo(a)pyrene Equivalents 0.350 ma/kg 2.0E-06 (mg/kg/day) 7.3E+00 (mg/kg/day) ' 1.5E-05 4.5E-06 (mg/kg/day) NA (mg/kg/day)
Aroclor-1260 0250 mglkg 2.7E-07 (mg/kg/day) 2.0E+00 (mg/kg/day)” 5.5E-07 3.2E-06 (mg/kg/day) NA {mg/ka/day) -
Exp. Route Total 2.0E-04 49
Dermal Arsenic 114 ma/kg 1.0E-05 {mgikg/day) 1.5E+00 (mg/kg/day) ' 1.6E-05 12E-04 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.4
Cadmium 1.80 mglkg 5.5E-09 {markg/day) NA (mg/kgrday) - 6.4E-08 (mg/kg/day) 2.5E-05 (mg/kg/day) 0.003
Lead 65.1 markg 0.0E+00 (mg/kg/day) NA (mg/kg/dayy’ 0.0E+00 (mg/kg/day) NA (mg/kg/day)
Benzo(a)pyrene Equivalents 0.350 mg/kg 7.4E-07 {mgfkg/day) 7.3E+00 (mgrkgrday) 5.4E-06 1.6E-06 (mg/kg/day) NA (mg/kg/day)
Arocior-1260 0.250 mgrkg 1.1€-07 {mg/kg/day) 2.0E+00 (mg/kgiday)"' 2.1E-07 1.3E-06 (mg/kg/day) NA {mg/kg/day)
Exp. Route Total 2.1E-05 0.4
Exposure Point Total 2.2E-04 53
Exposure Medium Total 2.2E-04 53
Air UX0 32 Inhalation Arsenic 1.0E-8 mg/m’ 8.5E-10 {mg/m?) 4.3E-03 (ug/m?y* 3.7E-09 9.9E-09 (mg/m?) 1.5E-05 (mg/m?) 0 0007
Cadmium 1.6E-10 mg/m’ 1.3E-11 (mg/m?) 1.8£-03 {ug/im®)"' 2.4E-11 1.6E-10 (mg/m®) 1.0E-05 {mg/m?) 0.00002
Lead 5.9E-9 mg/m® 4.9E-10 (mg/m?) NA (ugim?)! 5.7E-09 (mg/m?) NA (mg/m?)
Benzo(a)pyrene Equivalenls 3.2E-t1 mg/m® 1.4E-11 (mg/m3) 1.1E-03 {ug/m?)” 1.5E-11 3.1E-11 {mg/m?) NA (mg/m?)
Aroclor-1260 2.3E-11 mg/m* 1.68-12 (mg/m?) 57E-04 {ug/m®y* 1.1E-12 2.2E-11 {mg/m?) NA {mg/m®)
Exp. Route Total 3.7E-08 0.0007
Exposure Point Tota! 3.7E-09 0.0007
Exposure Medium Total 3.7E-09 0.0007
Medium Tolal 2.2E-04 53
Surface Soil (under cap) Surface Soil (under cap) UX0 32 Ingestion 2,3,7.8-TCDD Equivalents 8.9E-5 mg/kg 9.8E-11 {mg/kg/day) 1.3E+05 (mg/kg/day)”! 1.3E-05 1.1E-09 {mg/kg/day) 1.0E-09 (mg/kglday) 1.1
Arsenic 68.1 maikg 7.5E-08 (mgrkg/day) 1.5E+00 {markg/day)’ 1.1E-04 8.7E-04 (mg/kg/day) 3.0€-04 (mg/kg/day) 29
Cadmium 69.0 mg/kg 7.6E-05 (mg/kg/day) NA (mg/kg/day}* 8.8E-04 {mg/kg/day) 1.0E-03 (mafkg/day) 08
Lead 1,672 mgikg 1.8E-03 (mg/kg/day} NA {mg/kg/day)’ 2.1E-02 (mg/kg/day) NA (mg/kgiday)
Mercury 330 mg/kg 3.6E-06 (mg/kg/day) NA {mg/kg/day) 4.2E-05 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.1
Zinc 3.500 mg/kg 3.8E-03 (mg/kg/day) NA (mgtkg/day)' 4.5€-02 (mg/kg/day} 3 0E-01 (ma/kg/day) 0.1
Aroclor-1260 8.00 mg/kg 8.8E-06 {ma/kg/day) 2.0E+00 (mg/kgiday)”' 1.8E-05 1.0E-04 (mgikg/day) NA (mg/kg/day)
Exp. Route Total 1.4E-04 5.2
Dermal 2,3.7.8-TCDD Equivalents 8.9E-5 ma/kg 8.2E-12 (mg/kg/day) 1.3E+05 {mg/kg/day)”’ 1.1E-06 9.6E-11 (mg/kg/day) 1.0E-09 (mg/kg/day) 0.10
Arsenic 68.1 mg/kg 6.3E-06 (mgrkg/day) 1 .5E+00 (mg/kgrday)! 9.4E-06 7.3E-05 {mglkg/day) 3.0E-04 (mg/kg/day) 02
Cadmium 69.0 mglkg 2.1E-07 (mgrkg/day) NA {mg/kg/day) "' 2.5€-06 (mg/kg/day) 2.5E-05 (mg/kg/day) Q.10
Lead 1,672 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)’ 0.0E+00 (mg/kg/day) NA (mg/kg/day)
Mercury 3.30 mg/kg 1.0E-08 {mg/kg/day) NA (mg/kg/day)”! 1.2E-07 (mg/kg/day) 2.1E-05 {mg/kg/day) 0.006
Zine 3,500 mglkg 11E-05 {mg/kg/day) NA {mgrkg/day)" 1.3E-04 (mg/kg/day) 3.0E-01 (mg/kg/day) 0.0004
Aroclor-1260 8.00 mg/kg 3.4E-08 (mg/kg/day) 2.0E+00 (mg/kg/day) - 6.9E-06 4.0E-05 (mg/kg/day) NA (mg/kg/day)
Exp. Route Total 1.7E-05 0.4
Exposure Point Total 1.6E-04 57
Exposure Madium Tolal 1.6E-04 5.7
Alr UXO 32 Inhalation 2,3.7,8-TCDD Equivalents 8.1E-15 mg/m® 6.7E-16 {mg/m?) 3.8E+01 (ug/m®* 2.5E-11 7.8€-15 (mg/m®) 4.0E-08 {mg/m?) 0.0000002
Arsenic 6.2E-9 mg/m’ 5.1E-10 {mg/m?) 4 3E-03 {ug/m?’! 2.2E-08 5.9E-09 (mg/m®) 1.5€-05 (mg/m?) 0.0004
Cadmium 6.3E-9 mg/m’ 5.2E-10 (mg/m?) 1.8E-03 (ug/m?y’! 9.3E-10 6.0E-09 (mg/m?) 1.0E-05 {mg/m®) 0.0006
Lead 1.5E-7 mg/m? 1.2E-08 {mg/m?) NA (ug/m?)”! 1.5E-07 (mg/m?) NA (mg/m®)
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TABLE 7 5.RAME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES
UXO 32, INDIAN HEAD, MARYLAND

PAGE 2 OF 3
[Scenario Timeframe: Fulure
Receptor Population: Rasidant
Receptor Age: Child
Madium Exposure Medium Expasure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concera Value Units Intake/Exposure Concentralion CSF/Unit Risk Cancer Risk || Intake/Exposure Concenlration RID/RIC Hazard Quotient
Value Units Value Units Value Units Value Unils
Marcury 3.0E-10 mg/m® 2.56-11 (mg/m?) NA (ug/m¥y! - 29E-10 {mg/m?) 3.0€-05 (mg/m?) 0000010
Zinc 3.2E-7 mg/m? 26E-08 (mg/m?) NA {ug/m?y’! 3.1E-07 (mg/m?) NA (mg/m?)
Aroclor-1260 7.3E-10 mg/im® 6.0E-11 {mg/m?) 5.7E-04 {ug/m?)! 3.4E-11 7.0E-10 {mg/m?) NA {mg/m*)
Exp. Route Total 3.2E-09 0.001
Exposure Point Tolal 3.2E-09 0.001
Exposure Medium Tota 3.2E-09 €.001
Medium Total 1.6E-04 57
Surtace Soil (future) Surtace Soil {future) Uxo 32 Ingestion 2,3.7,8-TCDD Equivalents B9E.5 ma/kg 9.8E-11 (mg/kg/day) 1.3€+05 ({markg/dayy’ 1.3E-05 1.1E-09 (mg/kg/day) 1.0E-09 (mg/kg/day) 11
Arsenic 143 mg/kg 1.6€-04 {mg/kg/day) 156400 (mglkg/day)’ 2.4E-04 1.8E-03 (mg/kg/day) 3.0E-04 (mgrkarday) 6.1
Cadmium 13.1 mg/kg 1.4E-05 (mg/kg/day) NA (mgrka/day)” - 1.7E-04 (mg/kg/day) 1.0E-03 (mg/kg/day) 0.2
Lead 503 mg/kg 5.5E-04 (ma/kg/day) NA (mg/kgiday)”! 6.4E-03 {mg/kg/day) NA (mg/kg/day) -
Mercury 3.30 mg/kg 3.6E-06 (mg/kg/day) NA {mag/kg/day)’ 4.2E-05 (mg/kg/day) 3.0E-04 {mg/kg/day) 01
Zinc 3,500 mg/kg 3.8E-03 (mg/kg/day) NA (mafkgiday) " 4.5E-02 {mgrkgiday) 3.0E-01 (mg/kg/day) 0.1
Benzo(a)pyrene Equivalents 0.360 mg/kg 2.1E-08 (mgrkg/day) 7.3E+00 (markg/dayy” 1.5E-05 4.6E-06 (mg/kg/day) NA (mg/kg/day)
Araclor- 1260 4.40 mg/kg 4.8E-06 (mg/kg/day) 2 0E+00 (mg/ka/day)’ 9.6E-06 56E-05 (mgrkg/day) NA (mg/kg/day)
Exp. Route Total 2.7E-04 7.7
Dermal 2,3,7.8-TCDD Equivalents 8.9E-5 mglkg 8.28-12 {mgfkg/day) 1 3E+05 (mg/kg/dayy’ 1.1E-08 9.6E-11 (mg/kg/day) 1.02-0¢ (mg/kg/day) 0.10
Arsenic 143 ma/kg 1.3E-05 (mg/kgiday) 1.5E+00 {marka/day)"' 2.0E-05 1.5E-04 (mglkg/day) 3.0E-04 (mg/kg/day) Q.5
Cadmium 130 mg/kg 4.0E-08 {mg/kg/day) NA (mg/kgrday)' 47€-07 {mg/kg/day) 2.5€-05 (mg/kgiday) 0.02
Lead 503 mg/kg 0.0E+00 (mg/kgiday) NA {mgrkgiday) " - 0.0E+00 (mag/kg/day) NA (mg/kg/day)
Mercury 3.30 mg/kg 1.0E-08 (mg/kg/day) NA (mg/kgiday)’ 1.2E-07 (mg/kg/day) 2.1E-05 (mg/kg/day) 0.008
Zine 3,500 mglkg 1.1E-05 (mg/kgtday) NA (mg/kg/day)”! - 1.3E-04 (mg/kg/day} 3.0E-01 (mg/kg/day) 0.0004
Benzo(a)pyrene Equivalents 0.380 mglkg 7.7E-07 {mglkg/day) 7.3E+00 {mg/kg/day)’ 5.6E-06 1.7E-08 {mgrkg/day) NA (mg/ka/day)
Aroclor-1260 4.40 mag/kg 1.9E-06 (mg/kg/day) 2.0E+00 (markg/day) 3.8E-06 2.2E-05 (mg/kg/day) NA {mg/kg/day) -
Exp. Raute Total 3.0E-05 0.6
Exposure Point Total 3.0E-04 83
Exposure Medium Total 3.0E-04 8.3
Air UX0 32 Inhalation 2,3.7,8-TCDD Equivalents 8.1E-15 mg/m® 6.7E-16 (mg/m?) 3.8E+01 {ug/m?y! 2.5E-11 7.8E-15 (mg/m®) 4.0E-08 (mg/m% 0.0000002
Arsenic 1.3E-8 mg/m® 1.1E-09 (mg/m?) 4 3E-03 (ug/m? 4.6E-09 1.2E-08 (mg/m®%) 1.5E-05 (mg/m?) 0.0008
Cadmium 1.2E-9 mg/m® 9.8E-11 (mg/m®) 1.8€-03 (ugfm¥! 1.8E-10 1.1E-09 (mg/m?) 1.0E-05 {mg/m%) 0.0001
Lead 4.6E-8 mg/m? 3.8E-09 (mgrm?) NA {ug/m¥)! 4.4E-08 (mg/m?) NA (mg/m?)
Marcury 3.0E-10 mg/m® 2.5E-1 (mg/m®) NA {ug/m?)! 2.9E-10 (mgim®) 3.0E-05 (mg/m?) 0.000010
Zinc 3.2E-7 mg/m* 2.6E-08 {mg/m?) NA (ug/m?)! 3.1E-07 {mg/m®) NA (mg/m?)
Benzo(a)pyrene Equivalents 3.3E-1 mg/m® 1.4E-11 (mg/m?) 1.1E-03 {ugim?y’! 1.6E-11 31E-11 {mg/m?) NA (mg/m®?)
Aroclor-1260 4.0E-10 mg/m® 3.38-11 (mg/m?) 5.7E-04 (ug/im?)! 1.9€-11 3.8E-10 (mg/m?) NA (mg/m%)
Exp. Route Total 4.BE-09 0.0010
Exposure Point Total 4.8E-09 00010
Exposure Medium Total 4.8E-09 00010
Medium Total 3.0E-04 83
Subsurface Soil Subsurtace Seil UXO 32 Ingeslion
Arsenic 110 ma/kg 1.2E-04 {mg/kg/day) 1.58400 (mg/kgiday)’ 1.8E-04 14E-03 (mg/kg/day) 3.0E-04 (ma'kg/day) a7
Benzo(a)pyrene Equivalents 0.480 mg/kg 2.8E-06 {mg/kg/day) 7.3E+00 (maskgrday)” 20E-05 8.1E-06 {mg/ka/day) NA (ma/kg/day)
Exp. Route Tolal 2.0E-04 .47
Dermal
Arsenic 110 mg/kg 1.0E-05 (mg/kg/day) 1.5E+00 (mg/kgiday)”! 1.8E-05 1.2E-04 {mg/kgiday) 3.0E-04 (mg/kg/day) 0.4
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TABLE 7.5.AME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES
UXO 32, INDIAN HEAD, MARYLAND
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Scenario Timeframe: Future
Receptor Population: Resident
Raceptor Age: Child
Medium Exposure Medium Expasure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Inlake/Exposure Concentration CSF/Unit Risk Cancer Risk || Intake/Exposure Concentration RID/RIC Hazard Quotient
Vaiue Units Valus Units Value Units Valus Units
Benzo{a)pyrena Equivalents 0.480 ma/kg 1.0E-086 {mg/kg/day} 7.3E+00 (mgrkgrday)” 7.5E-06 2.2E-06 (mg/kg/day) NA (mg/kg/day)
Exp. Route Total 2.3E-05 0.4
Expaosure Point Tolal 2.2E-04 5.1
Exposure Medium Tolal 2.2E-04 5.1
Air UXa 32 Inhalation
Arsenic 1.0E-8 mg/m?* 8.2E-10 {mg/m?) 4.3E-03 {ug/m?”! 3.5E-09 9.6E-08 (mg/m*} 1.5€-05 {mg/m) 0.0006
Benzo(a)pyrene Equivalents 4.4E-11 mg/m’ 1.9E-11 (mg/m’) 1.1E-03 {ug/m?)* 21E-11 " 4.2E-11 (mgim?) NA (mg/m’)
Exp. Roule Total 3.6E-09 0.001
Exposure Poinl Total 3.6E-09 0.001
Exposure Medium Total 3.6E-09 0.001
Medium Total 2.2E-04 5.t
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CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES
UXO 32, INDIAN HEAD, MARYLAND
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[Scenaric Timelrame: Future
Receptor Population' Resident
Feceptor Age: Adult
Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculalions Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk || Intake/Exposure Concentration RID/RIC Hazard Quolient
Value Units Value Units Value Unils Value Units
[Surface Soil {current) Surface Soil {current) UXo 32 Ingestion Arsenic 114 mg/kg 5.4E-05 (mgfkg/day) 1.5E+00 (mg/kg/day)’ 8.0E-05 1.6E-04 {mg/xg/day) 3.0E-04 (mg/kg/day) 0.5
Cadmium 1.80 mg/kg 8.5E-07 (mg/kg/day) NA (mg/kg/day)" 2.5E-06 {mg/kg/day) 1.06-03 (morkg/day) 0.002
Lead 65.1 mg/kg 3.1E-05 (mg/kgrday) NA (mgrkg/dayy” - 8.9E-05 (mgrkg/day) NA {mg/kg/day)
Benzo(a)pyrene Equivalents 0.350 mglkg 3.0E-07 {mgfkg/day}) 7.3E+00 (mgrkg/day)’ 2.2E-06 4.8€-07 (ma/kg/day) NA {mg/kg/day)
Aroclor-1260 0250 mg/kg 1.2E-07 (mg/kg/day) 2.0E+00 (mg/kg/day)”! 2.3E-07 3.4E-07 (mg/kg/day) NA (mg/kg/day)
Exp. Route Tolal 8.3E-05 0.5
Dermal Arsenic 114 mgrkg 6 4E-06 {mgikg/day) 156400 (mg/kg/day) 9.6E-06 1.9E-05 (mg/kgiday) 3.0E-04 {mg/kg/day) 006
Cadmium 1.80 mgikg 3.4E-09 (mo/kg/day) NA (mg/kgrday) ' 9.8E-09 {mg/kgiday) 2.5E-05 (mgrkg/day) 0.0004
Lead 85.1 ma/kg 0.0£+00 (mgfkg/day) NA {mg/kg/day) " 0.0E+00 (mg/kg/day) NA (mgrkg/day)
Benzo{a)pyrene Equivalenls 0.350 mg/kg 1.6E-07 {mglkg/day) 7.3E+00 (mg/kgiday)' 1.1E-06 2.5E-07 (mg/kg/day) NA (mg/kg/day)}
Arocior-1260 0.250 markg 6,6E-08 (mg/kg/day) 2.0E+00 {mgrkg/day)”’ 1.3E-07 1.9E-07 (mgrkg/day) NA {mg/kg/day) -
Exp. Route Total 1.1E-05 0.08
Exposure Point Total 9.4E-05 08
Exposure Medium Tolal 9.4E-05 0.6
Air UXO 32 Inhalation Arsenic 1.0E-8 mg/m? 3.4E-089 (mg/m?) 4.3E-03 {ug/m?y* 1.5E-08 9.9E-09 (mg/m?) 1.5E-05 (mg/m?) 0.0007
Cadmium 1.6E-10 mg/m® 5.4E-11 {mg/m? 1.8E-03 (ug/m®! 97E-11 1.6E-10 (mg/m?) 1.0E-05 {mg/m?) 0.00002
Lead 5.9E-9 mg/m® 1.9E-09 {mg/m®) NA {ugim®)" 5.7E-09 (mg/m®) NA (mg/m®)
Benzo(a)pyrene Equivalents 3.2E-11 mg/m? 1.9E-11 (mg/m?) 1.1E-03 {ugim?’ 21E-11 31E-11 (mg/m?) NA (mg/m?)
Aroclor-1260 2.3E-11 mg/m? 7.5€-12 {mg/m?) 572-04 {ug/m?y! 4.3E-12 2.2E-11 (mg/m?) NA {mg/m™)
Exp. Route Total 1.5E-08 0.0007
Exposure Point Total 1.5E-08 0.0007
Exposure Medium Total 1.5E-08 0.0007
Medium Total 9.4E-05 06
Surface Soil {under cap) Surface Soif (under cap} UXC 32 ingestion 2.37,8-TCDD Equivalents 8.9E-5 mg/kg 4.2E-11 (mg/kg/day) 1.3E+05 (mg/kgrday)” 5.4E-06 1.2E-10 {mg/kg/day) 1.0E-09 (mgrkg/day) 0.1
Arsenic 68.1 mg/kg 3.2E-05 (mg/kg/day) 1.56+00 (mg/kg/day)’ 4.8E-05 9.3E-05 (mg/kgiday) 3.0E-04 (mg/ka/day) 03
Cadmium 69.0 markg 3.2E-05 {mafkg/day) NA (mg/kg/day)”! 9.5E-05 (mg/kg/day) - 1.0E-03 (ma/kg/day) 0.1
Lead 1,672 ma/kg 7.9E-04 (mg/kg/day) NA {mg/kg/day)’ - 2.3E-03 (mg/kg/day) NA {mg/kg/day)
Mercury 3.30 mglkg 1.5€-06 (mgikg/day) NA (mg/kg/day)’ 4.5E-06 {mg/kg/day) 3 0E-0¢ {mg/kg/day) 0.02
Zinc 3.500 mg/kg 1.6E-03 (mg/kg/day) NA (mg/kgiday) ' 4.8E-03 {mgrkg/day) 3.0E-01 {mg/kg/day) ©.02
Aroclor-1260 8.00 mg/kg 3.8E-08 (mgrkg/day) 2.0E+00 (markg/dayy’ 7.5E-06 1.1E-05 (mgikg/day) NA {mg/kg/day)
Exp. Roule Total 6.1E-05 08
Dermal 2,3,7,8-TCOD Equivalents 8.9E-5 ma/kg 5.0E-12 (mg/kg/day) 1.3E+05 {mg/kg/day)’ 8.5€-07 1.5E-11 (matkg/day) 1.0E-09 {mg/kg/day) 0.01
Arsenic 681 mg/kg 3 8E-06 {mglkg/day) ©.5E+C0 {magrkg/day)” 5.7E-06 1.1€-05 (mg/kg/day) 3.0E-04 (mg/kg/day) 004
Cadmium 69.0 mg/kg 1.3E-07 (mgrkg/day) NA (mg/kg/day)’' 3.8E-07 {mg/kgiday) 2.5E-05 (mglkg/day) 0.02
Lead 1.672 ma/kg 0.0E+00 (mg/kg/day) NA {mgrkg/day)’ 0.0E+00 (mgrkg/day) NA (mg/kg/day)
Mercury 3.20 mg/kg 6 2E-09 {mg/kg/day) NA {mgikgiday)’ 1.8E-08 {mg/kg/day) 2.1E-05 {mg/kg/day) 0.0008
Zinc 3.500 mgikg 6.6E-06 (mgrkg/day) NA (mg/kgiday)”! 1.9E-05 {mg/kg/day) 3.0E-01 (mg/kg/day) 0.00006
Aroclor-1260 8.00 mg/kg 2.1E-08 (mg/kg/day) 2.0E+00 {mg/kg/dayy” 4.2E-06 6.1E-06 {mg/kg/day) NA (mg/kg/day)
Exp. Roule Total ] 1.1E-05 0.07
Exposure Point Total 7.2E-05 06
Exposure Medium Total 7.2E-05 0.6
Air UXO 32 Inhalation 2,3,7,8-TCDD Equivalents 8.1E-15 mg/m? 27E-15 (mg/m?) 3.8E401 (ug/m?y’ 10E-10 7.8E-15 {mg/m? 4.0E-08 (mg/m?) 0.0000002
Arsenic 6.2E-9 mg/m?® 2.0E-09 (mg/m?) 4.3E-03 {ug/my! 8.8E-09 5.9€-09 (mg/m®) 1.5E-05 (mg/m?) 0.0004
Cadmium 63E-9 mg/m’ 2.1E-09 {mg/m?) 1.8E-03 (ug/m?y! 3.7E-09 6.0E-09 (mg/m*) 1.0E-05 {mg/m?) 0.0006
Lead 1.5E-7 mg/m® 5 0E-08 {mgim?) NA (ug/m?y! 15807 (mg/m?) NA (mg/m®)
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TABLE 7.6 AMZ

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES
UXO 32, INDIAN HEAD. MAAYLAND
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Scenario Timelrame: Future
Receptor Population. Resident
Receptor Age: Adull
Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculalions Non-Cancer Hazard Calculaticns
Potential Concern Value Units intake/Exposure Concentration CSF/Unit Risk Cancer Risk | 'ntake/Exposure Concentration RID/RIC Hazard Quotient
Value Units Value Unils Value Units Value Units
Mercury 3.0E-10 mg/m? 9 9E-11 (mg/m?) NA {ug/m?)"' - 29E-10 {mg/m®) 3.0E-05 (mg/m?) 0.000010
Zinc 3.2E-7 mg/m’ 1.0E-07 (mg/m?) NA {ug/m®! 3.1E-07 {mg/m?) NA {mg/m% -
Aroclor-1260 7.3E-10 mg/m?® 2.4E-10 {mg/m?) 5.7E-04 {ug/m?)* 1.4E-10 7.0E-10 (mg/m®) NA (mg/m?)
Exp. Route Total 1.3E-08 0.001
Exposure Point Total 1.3E-08 0.001
Exposure Medium Total 1.3E-08 0.001
Medium Total 7 2E-05 0.6
[Surface Soil (future) Surface Soit (future) Uxa 32 Ingestion 2,3,7.8-TCDD Equivalents 8.9E-5 mgikg 4.26-11 (mg/kg/day) 1.3E+05 {mg/kg/day)" 5.4E-06 1.2E-10 {mg/kg/day) 1.0E-09 {mg/kg/day) .1
Arsenic 143 mg/kg 6.7E-05 {mg/kg/day) 1.52+00 (mg/kgiday)”! 1.0E-04 2.0E-04 {mg/kg/day) 3.0E-04 (mg/kg/day) 0.7
Cadmium 131 ma/kg 6.2E-06 {mg/kg/day} NA (mg/kg/day)”! 1.8E-05 (mgrkg/day) 1.0E-03 {mg/kg/day) 0.02
Lead 503 mg/kg 2.4E-04 (mg/kg/day} NA {mgrkg/day)” - 6.9E-04 (mg/kg/day) NA (mgrkg/day)
Mereury 3.30 mg/kg 1.5E-06 (mg/kg/day) NA {mglkg/day)" 4.5E-06 {ma/kg/day) 3.0E-04 (mg/kg/day) 0.02
Zinc 3,500 mg/kg 1.6€-03 (mg/kg/day) NA (mg/kg/day)’' 4 8E-03 {mg/kg/day) 3.0E-01 (mg/kgiday) 0.02
Benzola)pyrene Equivalents 0.360 mg/kg 3.1E-07 {mg/kg/day) 7.3E+00 (mg/xgiday)”! 2.3E-08 4.9E-07 (mgfkg/day) NA (mg/kg/day)
Aroclor-1260 4.40 mg/kg 2.1E-06 (mgrkg/day} 2 0E+00 (mg/kgrday)” 4.1E-08 6.0E-06 (ma/xg/day) NA (mgfkg/day)
Exp. Route Total 1.1E-04 08
Dermat 2,37,8-TCDD Equivalents 8.9E-5 mgrkg 5.0E-12 (mgrkg/day) 1.3E+05 {mgtkg/day)" 6.58-07 1.5E-11 {mg/kg/day) 1.0E-09 {mg/kgiday) 0.01
Arsenic 143 mg/kg 8.0E-06 {mg/lkg/day) 1.5E+00 (mg/kgiday)"' 1.2€E-05 2.3E-05 {mg/kg/day) 3.0E-04 {mg/kg/day) 0.08
Cadmiium 131 mg/kg 2 SE-08 (mgrkg/day) NA (mg/kg/day) ' 7.2E-08 (mg/);g/day) 2.5€-05 (mgrkg/day) 0.00
Lead 503 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)’ - 0.0E+00 (mg/kg/day) NA (mg/kg/day)
Mercury 3.30 mgrkg 6.2E-09 (mg/kg/day) NA {mgikg/day}" 18E-08 {mg/kg/day) 2.1E-05 (mg/kg/day) 0.0009
Zinc 3.500 mg/kg 6.6E-06 (mg/kg/day) NA (mgrkgiday)' 1.9E-05 {mg/kg/day) 3.0€-01 {mg/kg/day) 0.00006
Benzo(a)pyrene Equivalents 0.360 ma/kg 1.6E-07 (mg/kg/day) 7.3E+00 (mg/kgiday)” 1.2E-08 2.6E-07 (mgrkg/day) NA {mg/kg/day)
Aroclor-1260 440 mg/kg 12E-06 (mg/kg/day) 2 0E+00 (mg/kgrday)” 2.3E-06 3.4E-06 (mg/kg/day) NA (mg/kg/day)
Exp. Route Total 1.6E-05 0.10
Exposure Point Total 1.3E-04 09
Exposure Medium Tolal 1.3E-04 0.9
Alr UXO 32 Inhalation 2,3,7.6-TCDD Equivalents 8.1E-15 mg/m® 27E-15 (mgrm?) 3.8E+01 {ug/m?y’ 1.0E-10 7.8E-15 (mg/m®) 4.0E-08 (ma/m®) 0.0000002
Arsenic 1.3E-8 mg/m® 4.3€E-09 (mg/m?) 4.3e-03 {ug/m?)’ 1.8E-08 1.2E-08 (mg/m?) 1.5€-08 (mg/m’) 0.0008
Cadmium 1.2E-9 mg/m’ 3.9E-10 {mg/m?) 1.8E-03 (ug/m?)! 7.0E-10 1.1E-08 (mg/m?) 1.0E-05 {mg/m?) 0.0001
Lead 4.6E-8 mg/m® 1.5E-08 {mg/m?} NA {ugim?)* - 4.4E-08 (mg/m?) NA (mg/m’)
Mercury 3.0E-10 mg/m® 9.9E-11 (mg/m?) NA (ug/m?)* 2.9E-10 (mg/m?) 3.0E-05 (mg/m®) 0.000010
Zinc 3267 mgim® 1.0£-07 {mg/m®) NA {ug/m™y"' 3 1E-07 (mg/m?) NA (mg/m®)
Benzo(a)pyrene Equivalents 3.3E-11 mg/m® 2.0E-11 (mg/m?) 1.1E-03 {ug/m®y! 2.2E-11 31E-1 (mg/m?) NA (mg/m*
Aroclor-1260 4.0E-10 mg/m® 1.3E-10 (mg/m?) 5.7E-04 (ug/m®)’! 7.5E-11 3.8E-10 (mg/m?) NA (ma/m®}
Exp. Reute Total .1.9E-08 0.0010
Exposure Point Total 19E-08 0.0010
Exposure Medium Total 1.9E-08 0.0010
Medium Total 1.3E-04 0.9
Subsurface Soil Subsurtace Soil Ux0o 32 Ingestion
Arsenic 110 mgrkg 52E-05 (mg/kgiday) 1.5E+00 {mg/kg/day)” 7.7€-05 1 5E-04 {mg/kg/day) 3.0E-04 (mg/kg/day) 05
Benzo(ajpyrene Equivalents 0.480 mg/kg 4.1E-07 (mg/kg/day) 7.3E+00 {mg/kg/day)"* 3.0E-06 6.6E-07 {mg/kg/day) NA {mg/kg/day)
Exp. Route Total 8.1E-05 0.5
Dermal
Arsenic 110 mgrkg §.2E-06 {mg/kg/day) 156400 (mg/ka/day)” 9.3E-06 1.8E-05 (mg/kg/day) 3 0E-04 (mgrka/day) c.06
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TABLE 7.6.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES
UXO 32, INDIAN HEAD, MARYLAND

PAGE 30OF 3
Scenario Timeframe: Future
Receptor Population: Resident
Receplor Age: Adult
Medium Exposure Medium Exposure Point Chemical of EPC Cancer Risk Calculations, Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unil Risk Cancer Risk || Intake/Exposure Concentration RID/RIC Hazard Quolient
Value Units Value Units Value Units Value Units
Benzo(a)pyrene Equivalents 0.480 mg/kg 2.1E-07 (mg/kg/day) 7.3E+00 (mg/kg/day)”’ 1.6E-06 3.4E-07 (mg/kg/day) NA (mg/kg/day)
1.1E-05 0.08
Exposure Point Tolal 9.1E-05 0.6
Exposure Medium Total §.1E-05 0.6
Air UXO 32
Arsenic 1.0E-8 mg/m? 3.3E-09 {mg/m?) 4.3E-03 (ug/m¥)! 1.4E-08 $.6E-08 (mg/m?) 1.5€-05 (mg/m®) 0.0006
Benzo(a)pyrene Equivaients 4.4E-11 mg/m? 2.6E-11 (mg/m?) 1.1E-03 (ug/m3y* 2.9E-11 4.2E-11 {mg/m?) NA (mg/m?)
1.4€-08 0.001
Exposure Point Total 1.4E-08 0001
Exposure Medium Tolal 1.4E-08 0.001
Medium Total 9 1E-05 06
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TABLE 7.7.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURES

UXO 32, INDIAN HEAD, MARYLAND

PAGE 1 OF 3
[Scenario Timelrame: Current/Future
Receptor Population: Construclion Workar
Recaptor Age: Adult
Medium Exposure Medium Expasure Point Exposurs Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units intake/Exposure Concentration CSF/Unit Risk Cancer Risk ]| -Inlake/Exposure Concentration RID/RIC Hazard Quolient
Value Unils Value Units Value Units Value Unils
Surtace Soif {current) Surface Soil (current) UXO 32 Ingestion Arsenic 114 mg/ky 5.3E-06 (mg/kg/day) 1.5E+00 (mgrkg/day)’' 7.8E-06 3.7E-04 {mg/kg/day) 3.0E-04 {mg/kg/day) 1.2
Cadmium 1.80 mglkg 8.3E-08 (mg/korday) NA (mg/kgiday)' 5 8E-06 (mgrkg/day) 1.0E-03 (mgrkgiday) 0.01
Lead 65.1 mg/kg 3.0E-06 {mgrkg/day} NA (mg/kg/day)’ 2.1E-04 (markg/day) NA {mg/kgiday)
Benzo(ajpyrene Equivaients 0.350 mg/kg 1.6E-08 (mg/kg/day) 7.3E+00 (mg/kgrday)” 1.2E-07 1.1E-06 (mg/kg/day) NA - (mg/kgiday)
Aroclor-1260 0.250 mg/kg 1.2E-08 (mgrkgrday) 2.0E+00 {mg/kg/day)* 2.3€-08 8.1E-07 (mg/kg/day) NA (mg/kg/day)
Exp. Roule Total 8.0E-06 12
* Dermal Arsenic 114 mg/kg 4.7E-07 {mgrkg/day) 1.5E+00 (mg/kg/day)”! 7.1E-07 3.3E-05 ({mg/kg/day) 3.0E-04 (mg/kg/day) 0.1
Cadmium 1.80 mg/kg 25E-10 (mg/kgiday) NA (mg/ka/day)’ 1.7E-08 (mgfkg/day) 2.5E-05 (mgrkg/day) 00607
Lead 85.1 mglkg 0.0E+00 (ma/kg/day) NA (mg/kg/day)’ 0.0E+00 {mg/kg/day) NA (mg/kg/day)
Benzo(a)pyrene Equivalents 0350 mg/kg 6.3E-09 (mg/kg/day) 7 3E+00 {mg/kg/day) " 4.6€-08 4.4E-07 {mg/kg/day) NA (mgikg/day)
Araglor-1260 0.250 mg/kg 4 8E-09 (mg/kg/day) 2.0E+00 ({mg/kg/day)’' 9.7E-09 3.4E-07 {mg/kg/day) NA {mg/kg/day)
Exp. Roule Total 7.7E-07 0.1
Exposure Foint Tolal 8.8E-06 1.3
Exposure Medium Total 8.8E-06 1.3
Air UX0 32 Inhalation Arsenic 8.0E-5 mg/m® 2.6E-07 {mg/m?) 4.3E-03 (ug/m?y’' 1.1E-08 1.8E-05 (mg/m?) 1.5E-05 {mg/m*) 12
Cadmium 1.3E-8 mg/m? 4.1E-09 (mg/m?) 1.8E-03 {ug/m?y’! 7 4E-09 2.9E-07 {mg/m’) 1.0E-05 (mg/m?) 0.03
Lead 4.6E-5 mg/m’ 1.58-07 {mg/m?) NA {ugim®y! 1.0E-05 (mg/m?} NA {mg/m”)
Benzo{a)pyrene Equivalents 2.4E-7 mg/m?® 8.0E-10 (mg/m?) 1.1E-03 {ug/im’y* 8.8E-10 5.6E-08 (mg/m?} NA (mg/m?)
Aroclor- 1260 1787 mg/m® 57E-10 (mg/m®) 5.7E-04 (ug/m?)! 3.3E-10 4.0E-08 (mg/m?} NA {mg/m?)
Exp. Route Total 1.1E-06 1.2
Exposure Point Total 1.1E-06 1.2
Exposure Medium Total 1.1E-06 1.2
Medium Total . 9.9E-06 2.6
Surface Soil {under cap) Surface Soil (under cap) UXO 32 Ingestion 2,3,7,8-TCDD Equivalents 8.9E-5 mg/kg 41E-12 {mg/kg/day) 1.3E+05 (mgrkgiday}' 5.3E-07 2.9E-10 (mg/kg/day) 1.0E-09 (mg/kg/day) 03
Arsenic 68.1 malkg 3.1E-08 {mg/kg/day) 1.5E+00 {mg/kg/day)"' 4.7E-06 2.2E-04 (mg/kg/day) 3.0E-04 {mg/kg/day} 07
Cadmium 89.0 mglkg 3.2E-06 (mg/kg/day) NA {mg/kg/dayy" 2.2E-04 {mg/kg/day) 1.0E-03 (mg/kg/day) 0.2
Lead 1672 mgikg 7.7€-05 (mg/kg/day) NA (mg/kg/day)”’ 54E-03 (mg/ka/day) NA (mg/kg/day) -
Mercury 3.30 mg/kg 1.56-07 (mg/kg/day) NA (mg/kg/day)’ 1.1E-05 (mgkg/day) 3.0E-04 (mgrkg/day) 0.04
Zine 3,500 ma/kg 1.6E-04 (mglkg/day) NA (mg/kg/day)”! 1.1E-02 (mg/kg/day) 3.0E-01 {ma/kg/day) 0.04
Aroclor-1260 8.00 mglkg 37E-07 (mg/kg/day) 2.0E+00 (mg/kg/day)" 7.4E-07 2.6E-05 {mg/kg/day) NA (ma/kg/day)
Exp. Route Total 6.0E-06 1.3
Dermal 2.3.7,8-TCOD Equivalents 8.9E-5 mg/kg 3.7€-13 (mg/kg/day) 1.3E+05 (mgrkgrday)” 4.8E-08 2.6E-11 (mg/kg/day) 1.0E-09 {mg/kg/day) 0.03
Arsenic 68.1 mag/kg 2 8E-07 {mg/kg/day} 1.5E+00 {ma/kgiday) "' 42E-07 2.0£-05 (mgikg/day) 3.0E-04 (mgfkg/day) 007
Cadmum 69.0 mglkg 9.5E-09 {mgrkg/day) NA (mg/kgiday) " 6.7E-07 (mg/xg/day) 2 5E-05 (mg/kg/day) 0.03
Lead 1,672 mg/kg 0.0E+00 (mg/kgiday) NA (mg/kg/day) ' 0.0E+00 {mg/kg/day) NA (ma/kg/day)
Mercury 3.30 mg/kg 4BE-1Q (mg/kg/day) NA {mg/kg/day)" 32E-08 img/kg/day) 2.1E-05 {mg/kgiday) 0002
Zinc 3,500 mg/kg 4.8€-07 (mgrkg/day) NA (mgrkgicay) ' 3 4E-05 {mg/kg/day) 3.0E-01 (mg/kg/day) 00001
Asoclor-1260 8.00 mg/kg 1.5E-07 {mg/kg/day) 2 0E+00 (mg/kg/day)"' 3.1E-07 1.1E-05 {mgikg/day) NA (mg/kgiday)
Exp. Roule Total 7.8€.07 0.1
Exposure Point Total 6.8E-06 1.4
Exposure Medium Tolal 6.8E-08 ta
Air UX0 32 Inhalation 2.3,7.8-TCDD Equivalents 6.2E-11 mg/m® 2.0E-13 (mg/m™) 3.8E+01 (ugim®* 7.7€-09 1.4E-11 (mg/m’) 4.0E-08 (mgrm® 00004
Arsenic 4.8E-5 mg/m? 1.6E-07 (mg/m?) 4.3E-03 (ug/m?)* 6.7E-07 1.1E-05 (mg/m?) 1.5E-05 (mg/'m®} 07
Cadmium 4.8E-5 mg/m? 1.6E-07 (mg/m?) 1.8£-03 (ugrm™ ! 2 8E-07 1.1E-05 (mg/m?) 1.0E-05 (mgrm™) N
Lead 0,001 mg/m® 3.8E-06 (mg/m’) NA (ug/m®)! 2.7E-04 (mg/m? NA {mg/m®)
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TABLE 7.7.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURES
UXO 32, INDIAN HEAD, MARYLAND

PAGE 2 OF 3
[Scenario Timelrame: CurrentFuture
Receptor Population: Construction Worker
Receptor Age: Adult
Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Polantial Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk || Intake/Exposure Coneentration RID/RIC Hazard Quotient
Value Units Value Units Value Units Value Units
Mercury 23E-6 mg/m?® 7.5E-09 (mg/m?) NA (ug/im?)! 53E-07 (mg/m?) 3.0E-05 (mg/m% 0.02
Zinc 0.002 mg/m* 8.0E-06 (mg/m?) NA {ug/m?y! - 5.6€-04 (mg/m?) NA {mg/m?)
Araclor-1260 5.6E-6 mg/m? 1.8€-08 {mg/m?) 5.7E-04 (ug/m?y’ 1.0E-08 1.3E-06 (mg/m?) NA (mg/m®
Exp. Route Total 9.7E-07 1.8
Exposure Point Tolal 9.7E-07 1.8
Exposure Medium Total 9.7€-07 1.8
Medium Tolal 7.7E-06 3.3
Surface Soil (future) Surface Soil (future) UX0 32 Ingestion 2.3.7,8-TCDD Equivalents 8.9E-5 mg/kg 41E-12 {mg/kg/day) 1.3E+05 (mg/kg/day)' 5.3E-07 2.9E-10 (mg/kgiday) 1.0E-09 (mgrkg/day) 0.3
Arsenic 143 mg/kg 6.6E-06 {mglkg/day) 1.5E+00 (mg/kg/day)”’ 9.9E-06 4.6E-04 (mg/kg/day) 3.0E-04 (mgrkg/day) 15
Cadmium 131 mgrkg 8.0E-07 (mg/kgrday) NA {mg/ka/day)” 4.2E-05 {mg/kg/day) 1.0E-03 {mg/kg/day) 0.04
Lead 503 mg/kg 2.3E-05 (mg/kg/day) NA {mg/kg/day)"' 1 8E-03 (mg/kg/day) NA (mg/kg/day)
Mereury 3.30 mg/kg 1.5E-07 (mg/kg/day) NA (mag/kg/day)” 1.1E-05 (mg/kg/day) 3.0E-04 {mgrkgiday) 0.04
Zinc 3,500 mg/kg 1.6E-04 (mg/kg/day) NA (mgrkglday)” 1.1E-02 (mg/kg/day) 3.0E-01 (mgrkg/day) 0.04
Benzo(a)pyrene Equivalents 0.360 mglkg 1.7€-08 {mgrkg/day) 7.3E+00 {mg/kg/day) ' 1.2€-07 1.2E-06 (mg/kg/day) NA {mg/kg/day)
Araclor-1260 4.40 mg/kg 2.0E-07 {mg/kg/day) 2.0E+00 {mgrkg/day) 4.1E-07 1.4E-05 (mg/kg/day) NA {mg/kg/day)
Exp. Route Total 1.1E-05 1.9
Dermal 2,3.7,8-TCOD Equivalenls 8.9E-5 mglkg 3.7E-13 {mg/kg/day) 1.3E+05 {mg/kg/day}’ 4.8E-08 2.6E-11 (mg/kg/day) 1.0E-09 (mg/kg/day) 003
Arsenic 143 mg/kg 5 9E-07 (mg/kgiday) 1 5E+00 (mg/kg/day)” 8.9E-07 4.2E-05 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.14
Cadmium 131 malkg 18E-09 (mgrkg/day) NA (mg/kg/day) ! 1 3E-07 (mg/kg/day) 2.5E-05 (mg/kg/day} Q001
Lead 503 mg/kg 0.0E+00 (mgfkg/day) NA (m/kg/day)”! 0.0E+00 (mg/kg/day) NA (mgfxgiday)
Mercury 3.20 mgrkg 46E-10 (mg/kg/day} NA (mg/kg/day) ' 3.2E-08 {mg/kg/day) 2.1E-05 (mgrkg/day) 0.002
2inc 3,500 mg/kg 4.8E-07 (mg/kg/day) NA {mg/kg/day)" 3.4E-05 (mgl/kg/day) 3.08-01 (mg/kg/day) 0.0001
Benzo(a)pyrene Equivalants 0.360 mg/kg 6.5E-09 {mg/kg/day) 7 3E+00 (mg/kg/day)! 4.7E-08 4.5€-07 {mg/kg/day) NA (mg/kg/day)
Aroclor-1260 4.40 markg 8 5E-08 (mgrkg/day) 2.0E+00 (migikg/day)” 1.7E-07 6.0E-06 (mg/kg/day) NA (mg/kg/day)
Exp. Route Total 1.2E-06 0.2
Exposure Point Total 1.2E-05 2.1
Exposura Medium Total 1.2E-05 2.1
Air Uxo a2 fnhalation  |2,37,8-TCOD Equivalents 6.2E-11 mg/m® 2.0E-13 (mg/m¥ 38E+01 (ugim¥* 7.7E-09 14E-11 (mg/m®) 4.0E-08 (mg/m?) 0.0004
Arsenic 1.0E-4 mg/im* 3.3E-07 (mg/m?) 4.3E-03 (ug/im?)! 1.4E-06 2.3E-05 {mg/m%) 1.5E-05 (mg/m?) 1.5
Cadmium 9.2E-6 mg/m® 3.0E-08 (mg/m?) 1.8E-03 (ug/m?y! 5.4E-08 2.1E-06 (mg/m?) 1.0E-05 {mg/m?) 02
Lead 3.5E-4 mg/m? 1.1E-06 {mg/m?) NA {ug/m 8.0E-05 (mgrm®) NA {mg/m?)
Mercury 2.3E-6 mg/m? 7.5E-09 {mg/m?) NA (ugim®"' 5.3E-07 (mg/m?) 3.0E-05 {mg/m?) 0.02
Zine 0.002 mg/m? 8.0E-06 (mg/m?) NA {ug/m?y’ 5.6E-04 {mg/m?) NA {mg/m?)
8enzo(a)pyrene Equivalents 2.5E-7 mg/m? 8.2E-10 {mg/m?) 1.1E-03 (ug/m)! 9.0E-10 5.7E-08 {mg/m%) NA (mg/m®)
Aroclor-1260 3.1E-6 mg/m® 1.0E-08 (mg/m?) 5.7E-04 (ug/m3y"! 5.7E-09 7.0E-07 {mg/m®) NA (mg/m?)
Exp. Roule Total 1.5E-06 1.7
Exposure Point Total 1.5E-06 17
Exposure Medium Total 1.5E-06 17
Medium Total 1.4E-05 39
Subsurface Soil Subsurtace Soil UXO 32 ingestion Aluminum 4,820 mag/kg 2 2E-04 {mg/kg/day} NA (mg/kg/day) ' 1 6E-02 {mg/kg/day) 1.0E+00 (mg/kg/day) 002
Arsenic 110 mg/kg 5.1E-06 (mg/kg/day) 1.5E+00 (mg/kg/day)! 7.6E-08 3.6E-0a (mg/kg/day) 3.0E-04 (mg/kgiday) 1.2
Cobait 18.9 mg/kg 8.7€-07 (mg/kg/day) NA (mgsxgiday)”! 6.1E-05 {mg/kg/day) 3.06-03 (mg/kg/day) 0.02
Iron 9.742 mg/kg 4.5E-04 (mgrkg/day) NA (mg/kg/dayy” 3.1E-02 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.04
Manganese 122 mg/kg 5.6E-06 (mg/kg/day) NA (ma/kgrday) ' 3.9E-04 {mg/kg/day) 2.4E-02 {mg/kg/day) 0.02
Vanadium 274 mg/kg 1.3E-08 (mgrkg/day) NA (mg/kgiday)" 8.8E-05 (mg/kg/day) 1.0E-C2 (magrkg/day) 0009
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TABLE 7.7.AME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURES
UXO 32, INDIAN HEAD, MARYLAND

PAGE 3 OF 3
Scenaric Timsframe: Currant/Future
Receplor Population: Conslruction Worker
Receplor Age: Adult
Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk || Inlake/Exposure Congentration RID/RIC Hazard Quolient
Value Units Value Units Valug Units Valus Unils
Benzo(a)pyrene Equivalents 0.480 mglkg 2.2E-08 {mg/kg/day) 7.3E+00 (mag/kgiday) 1.6E-07 1.5E-08 (mg/kg/day) NA {mg/kg/day)
Exp. Route Total 7.8E-06 1.3
Dermal Aluminum 4,820 mg/kg 6.7€-07 (mgrkg/day) NA {ma/kg/day)" 4.7E-05 {mg/ka/day) 1.0E+00 (ma/kg/day) 0.00005
Arsenic 110 malkg 4.6E-07 {mg/kgrday) 1.5E400 (mg/kgrday)”' 6.9€-07 3.2E-05 (mgrkg/day) 3.0E-04 (mg/kgiday) 01
Cobalt 18.9 mgikg 2.6E-09 (mg/kg/day) NA {magrkg/day)”’ 1.8E-07 (mg/«g/day) 3.0E-03 (mg/kg/day) 0.00006
Iron 9.742 mgrkg 1.3€-06 (mgrkg/day) NA {mgrkg/day)’ 9.4E-05 {mg/kg/day) 7.0E-01 (mgrkg/day) 0.0001%
Manganase 122 mglkg 1.7E-08 (mgfkg/day) NA (mg/kgiday)' 1.2E-06 (mg/kg/day) 9. 6E-04 {mg/kgrday) 0.001
Vanadium 274 mgrkg 3.8E-09 (mg/kg/day) NA {mg/kg/day) 27&-07 (mg/kg/day) 1.0E-02 (mg/kg/day) 0.00003
Benzo(a)pyrene Equivalents 0.480 mg/kg 8.6E-09 {mg/kg/day) 7.3E+00 {mg/kg/day)"' 6.3€-08 6.0E-07 {mg/kg/day) NA {mg/kg/day)
Exp. Route Tolal 7.5E-07 0.1
Exposure Peint Total 8.5E-08 1.4
Exposure Medium Tolal 8.5E-06 1.4
Air UXO 32 Inhalation Aluminum 0.003 mg/m? 1.1E-05 (mg/m?) NA (ug/m?y! 7.7E-04 {mg/m? 5.0E-03 (mg/m?) 02
Arsenic 7.7E-5 mg/m® 2.5€-07 {mg/m?) 4.3E-03 (ugim?)’? 1.1E-06 1.8€-05 (mg/m?) 1.5E-05 {mg/m?) 1.2
Cobalt 1.3E-5 mg/m’ 4.3€-08 (mg/m?) 9.0E-03 (ug/m?! 39E-07 3.0E-06 (mg/m?) 2.0E-05 {mg/m?) 0.2
Iron 0.007 mg/m?® 2.2E-05 (mg/m?) NA (ugim®)” 1.6E-03 (mg/m®) NA (mg/m?)
Manganese 8.5E-5 mg/im? 2 8E-07 (mg/m?) NA {ug/m¥' -- 1.9E-05 (mg/m?) 5.0E-05 {mg/m*) 0.4
Vanadium 1.9E-5 mg/m? 6.2E-08 (mg/m?) NA (ug/m®y! 4.4E-08 (mg/m?) NA {mg/m?)
Benzo(a)pyrene Equivalents 3.4E-7 mg/m® 1.1E-08 (mg/m?) 1.1E-03 {ug/m®) 1.2E-09 7.7€-08 (mg/m®) NA (mg/m?)
Exp. Roule Total 1.5E-06 19
Exposure Point Tolal 1.5E-06 1.9
Exposure Medium Total 1.5E-06 1.9
Medium Total 1.0E-05 33
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TABLE 7.8.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURES

UXO 32, INDIAN HEAD, MARYLAND

PAGE 1 OF 3
Scenario Timetrame: Current/Future
Receptor Population: Industrial Worker
Receptor Age: Adult
Medium Exposure Medium Exposurs Point Exposure Route Chemical of EPC Cancer Risk Calcutalions Non-Cancer Hazard Calculalions
Potential Concern Valus Units Intake/Exposure Concentration CSF/Unil Risk Cancer Risk || Intake/Exposure Concentration RID/RIC Hazard Quolient
Value Units Value Units Value Units Value Units
Surface Soil (current) Surface Soil (current) UX0 32 Ingestion Arsenic 114 mgtkg 4.0E-05 {mgikg/day) 1.5E+00 (mg/kg/day}’ 6.0€-05 1 1E-04 {mgrkg/day) 3.0E-04 {mg/kg/day} 0.4
Cadmium 1.80 mg/kg 6.36-07 (mg/kg/day) NA (mg/kgiday)”’ 1.8E-08 (mg/kg/day) 1 0E-03 (mg/kg/day) 0.002
Lead 65.1 markg 2.3E-05 (mg/kg/day) NA (mg/kg/day)’ 6.4E-05 (mgrkg/day) NA (markgrday)
Benzo(a)pyrene Equivalents 0.350 mg/kg 1.2E-07 {mg/kg/day) 7.38+00 (mgrkg/day)’ 8.9E-07 3 4E-07 {mg/kg/day) NA (mg/kg/day)
Aroclor-1260 0250 mg/kg 8.7¢-08 (mg/kg/day) 2.0E+00 (mg/kg/day)’ 1.7€-07 24E-07 (mgrkg/day) NA {mg/kg/day)
Exp. Route Total 8.1E-05 0.4
Darmal Arsenic 114 mg/kg 7.9E-06 (mgrkg/day) 1.5E+00 (mg/kgiday) ' 1.2E-05 2.2E-05 {mg/kg/day) 3 CE-04 (mgfkg/day) 6.07
Cadmium 1.80 mo/kg 4.2E-09 (mg/kg/day) NA (mgfkg/day)”! 1.2E-08 (mgrkg/day) 2.5€-05 {mg/kg/day) 00005
Lead 65.1 mglkg 0.0E+00 (magrkg/day) NA (mg/kg/day) ' 0.0E+00 (mg/kg/day) NA {mgrkg/day)
Benzo(a)pyrene Equivalents 0.350 mg/kg 1.0E-07 (mglkg/day) 7.3E+00 (mgfkgiday)”! 77€E-07 2. 9E-07 {mg/kg/day) NA (mg/kg/day)
Araclor-1260 0.250 mg/kg 81E-08 {mg/kg/day) 2.0E+00 {mgrkg/day)”’ 1.6E-07 2.3€-07 {mgrkg/day) NA (mg/kg/day)
Exp. Roule Total 1.3E-05 0.07
Exposure Point Total 7.4E-05 0.4
Exposure Medium Total 7 4E-05 0.4
Air UXO 32 Inhatation Arsenic 3.5€-8 mg/m® 2.9E-09 {mg/m?) 4 3E-03 {ugim?) 1.26-08 8.1E-09 (mg/m?) 1.5E-05 {mg/m?) 0.0005
Cadmium 5.6E-10 mg/m’ 4.5E-11 (mg/m*) 1.86-03 (ug/m?)” 8.2E-11 1.3E-10 (mg/m®) 1.0E-05 (mg/m?) 0.00001
Lead 2.0E-8 mg/m’ 1.6E-09 (mg/m’) NA (ug/m?y"! 4.6E-09 (mg/m?) NA {mg/m®
Benzo{a)pyrene Equivalents 1.1E-10 mg/m® 8.8E-12 {mg/m®?) 1 1E-03 (ug/m®y! 9.7E-12 2.5E-11 (mg/m?) NA (mg/m?}
Aroclor-1260 77E-11 mg/m® 8.3E-12 (mg/m®) 5.7E-04 (ug/m?)! 3.6E-12 1.8E-1) {mg/m®} NA (mg/m?)
Exp. Route Total 1.2E-08 0.0005
Exposure Poinl Total 1.2E-08 0.0005
Exposure Madium Tolal 1.2E-08 00005
Medium Tolal 7.4E-05 04
Surface Soil {under cap) Surface Soil (under cap) UXO 32 Ingestion 2,3,7,8-TCOD Equivalents 8.9E-5 mglkg 3E-11 {mgikg/day) 1.3E+05 {mgrkg/day)’ 4.0E-08 8.7E-11 (ma’kg/day) 1.0E-09 (mg/kgiday) 0.09
Arsenic 68.1 markg 2.4E-05 (mg/kg/day) 1 SE+00 (mg/kg/aay)' 3.6£-05 6 7E-05 {mg/kg/day) 3 0E-04 (mgrkg/day) 02
Cadmium 63.0 ma/kg 2.4E-05 (mg/kg/day) NA {mg/kg/day)”’ 6.8E-05 {mg/kg/day) 1.0E-03 (mg/kg/day) 01
Lead 1,672 malkg 5.8E-04 {mglkg/day) NA {mg/kg/day) ' 1.6E-03 (mg/kg/day) NA {mg/kg/day)
Mercury 3.30 mg/kg 1.2E-06 {mg/kg/day) NA (mg/kg/day)' 3.2E-06 (mg/kg/day) 3 0E-04 (mg/kg/day) 0.01
Zine 3.500 mg/kg 1.2E-03 (myg/kg/day) NA (mg/kg/day)”! 3.4E-03 {mg/kg/day) 3.0E-01 {markg/day) 0.01
Aroclor-1260 8.00 mg/kg 2 8E-06 (markg/day) 2.0E+00 (mg/kg/day)’ 5.6E-06 7.BE-06 (mg/kg/day) NA {mg/kgiday)
Exp. Route Total 4.5€-05 04
Dermal 2,3,7,8-TCDD Equivalents 8.9E-5 mg/kg 8.2E-12 (mg/kg/day) 13E+05 (mg/kgr/day) ' 8.0E-07 1.7E-11 {mg/kg/day) 1.0E-09 (mg/kg/day) 0.02
Arsenic 68.1 mg/kg 4.7E-08 (mgrkgrday) 1.5E+00 (mgrkg/day)” 7.1E-06 1.38-05 (mgrkg/day) 3.0E-04 {markg/day) .04
Cadmium 89.0 mglkg 16E-07 {mg/kg/day) NA (mg/kg/day) ' 4.5€-07 {mg/kg/day) 2.5E-05 {mg/kg/day) 0.02
Lead 1,672 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)”! 0.0E+00 {mg/kg/day) NA {mgrkg/day)
Mercury 3.30 mg/kg 7 6E-09 (mg/kgrday) NA (mgrkgiday) ' 2.1E-08 (mgikg/day) 2.1E-05 {mg/kg/day) 0.001
Zine 3,500 mg/kg 81E-08 (mg/kg/day) NA (mgrkg/day) © 2.3E-05 (mgrkg/day) 3.0E-01 {mg/kg/day) 0.00008
Aroclor-1260 8.00 mg/kg 26E-06 (mgrkg/day} 2.0E+00 (mg/kg/day)"' 52E-06 7 2€-08 {markg/day) NA (mg/ko/day)
Exp. Route Tolal 1.3E-05 008
Exposure Paint Total 5.8E-05 0.5
Exposurs Medium Total 5.8E-05 0.5
Air UX0 32 Inhatation 2,3.7,8-TCDD Equivalents 2.8E-14 mg/m® 2.28-15 {mg/m?) 3.8E+01 {ug/m®)" B.5E-11 6.3E-15 {mg/m?% 4.0E-08 ({mg/m?) 0.0000002
Arsenic 2.1E-8 mg/m® 1.7E-09 (mg/m%) 4.3E-03 {ug/m®)" 7.4E-08 4.8E-00 (mg/m?) 1.5E-05 (mg/m*) 0.0003
Cadmium 21E-8 mg/m® 1.7E-09 {mg/m?) 1.8E-03 (ug/m?)"! 3.1E-08 4.9E-09 (mg/m?) 1.0E-08 {mg/m% 0.0005
Lead 5.2E-7 mg/m® 4.2E-08 {mg/m?) NA (ug/m®)"! 1.2E-07 (mg/m®) NA {mg/m?)
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TABLE 7.8 RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES
UXO 32, INDIAN HEAD, MARYLAND
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Scenario Timelrame: Gurrent/Future
Receptor Population: Industrial Worker
Receptor Age: Adull
Medium Exposure Medium Exposurs Point Exposure Route Chemical of EPC Cancer Risk Calculations Nen-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concanlration CSF/Unit Risk Cancer Risk || Intake/Exposure Concentration RID/RIC Hazard Quolient
Value Units Value Units Value Units Value Units
Mercury 1.0E-9 mg/m? 8.3E-11 {mg/m?) NA {ug/m?) - 2.3E-10 {mg/m?) 3.0E-05 (mg/m™} 0.000008
Zinc 1.1E-6 mg/m® 8.8E-08 (mg/m?) NA {ugrm®)* - 2.58-07 {mg/m®) NA {mg/m?)
Aroclor-1260 2.5€-9 mg/m® 2.0E-10 {mg/m?) 5.7E-04 (ug/m?y* 1.2E-10 5.7E-10 {mg/m*) NA {mg/m*)
Exp. Route Total 1.1E-08 0.0008
Exposura Point Total 1.1E-08 0.0008
Exposure Medium Total 1.1E-08 0.0008
Medium Total 5.8E-05 05
Surface Soil (future) Surface Soil {future) UX0 32 Ingestion 2,3,7,8-TCDD Equivalents 8.9E-5 mgfkg 3.E-14 (mg/kg/day) 1.3E+05 (mg/kg/day)”! 4.0E-06 87E-7 (mg/kg/day) 1.0E-09 {mg/kg/day) 0.09
Arsenic 143 markg 5.0E-05 (mgrkg/day) 1.5E400 (mgrkg/day)” 7.5E-05 1.4E-04 {ma/kg/day) 3.0E-04 (mgfkg/day) 0s
Cadmium 13.1 mg/kg 4.6E-06 (mg/kgrday) NA (ma/kg/day)’ 1.3E-05 (mg/kgiday) 1 0E-03 (mgfkg/day) 0.01
Lead 503 mg/kg 1.8E-04 (mg/kg/day) NA (mg/kg/day)’ 4 9E-04 (mg/kg/day) NA (mgfkg/day)
Mercury 3.30 mg/kg 1 2E-06 (mg/kg/day) NA (mgrkgiday)”! 3.2E-06 (mgrkg/day) 3.0E-04 (mg/kg/day) 00!
Zinc 3,500 mg/kg 1.26-03 (mgrkg/day) NA (markg/day)’ 3.4E-03 (mgrkg/day) 3.0E-01 (mg/kgiday) 061
Benzo(a)pyrene Equivalents 0.360 mglkg 1.3E-07 {mgrkg/day) 7 3E+00 (mg/kgiday) " 9.2E-07 3.5€-07 (mgrkg/day) NA (mag/kg/day)
Aroclor-1260 4.40 mglkg 1 5E-06 (mg/kgiday) 2.0E+00 (mgrkg/day)’ 3.1E-06 4.3E-06 (ma/kg/day) NA (mgrkg/day) E
Exp. Route Tolal 8 3E-05 086
Dermal 2.3.7,8-TCDD Equivalents 8.9E-5 mgrkg 62E-12 (mg/kgiday) 1.3E+05 (marka/dayy® 8.0E-07 17E-11 (mg/kg/day) t.0E-09 (mgtka/day) 0.02
Arsenic 143 mg/kg 9 9E-06 (ma/kgiday) 1.5E+00 (mg/kg/day) ' 1.5E-05 2 8E-05 (mgfkg/day) 3 0E-04 (mgrkg/day) 0.08
Cadmium 131 markg 3.0€-08 (mg/kgiday) NA (mgikg/dayy ' 8 5E-08 (ma/kg/day} 2 5E-05 (mg/kg/day) 0.00
Lead 503 ma/kg 0.0E+00 (mg/kg/day) NA (mgtkg/day)” 0.0E+00 (mg/kgiday) NA (mgrkg/day)
Mercury 3.30 mgrkg 7.68-09 (mg/kg/day) NA (mgrkg/day)’ 2 1E-08 {mg/kg/day} 2 1E-05 (mg/kg/day) 0.001
Zinc 3.500 mg/kg 8.1E-08 (mg/kg/day) NA {mg/kgicay)”' 2 3E-05 {ma/kg/day) 3.0E-01 {mg/kg/aay) 0.00008
Benzo(a)pyrene Equivalents 0.360 mg/kg 1 1E-07 (mglkg/day) 7.3€+00 (mg/kg/day)”! 7.9€-07 3.0E-07 {mg/kg/day) NA {mg/kg/day)
Aroclor-1260 4.40 mg/kg 1.4E-06 (mgrkg/day) 2.0E+00 (mg/kg/day}’ 2 8E-08 4.0E-06 (mgikg/day) NA {mg/kg/day)
Exp. Route Total 1.9E-05 011
Exposure Point Total 1.0E-04 07
Exposure Medium Total 1.0E-04 07
Air UXO0 32 Inhalalion 2,3.7.8-TCDD Equivalents 2.8E-14 mg/m?® 2.2E-15 {mgim?) 3.8E401 {ug/m®y* 8.5E-11 6.3E-15 {mg/m®} 4.0E-08 {mg/m®) 0.0000002
Arsenic 4.4E-8 mg/m® 3.6E-09 {mg/m?) 4.3E-03 {ug/m®* 1.6E-08 1.0E-08 {mg/m*) 1.6€-05 (mg/m®) €.0007
Cadmium 4.1€.9 mg/m® 3.3E-10 (mg/m?) 1.8E-03 {ug/m¥"' 6.0E-10 9.3E-10 (mg/m?) 1.0E-05 {mg/m?) 0.00009
Lead 1.6E-7 mg/m’ 1.3E-08 (mg/r?) NA {ug/m’y’ 36E-08 (mg/m?) NA (mg/m®}
Mercury 1.0E-9 mg/m’ 83E-11 (mg/m®) NA {ug/m® ! 2.3E-10 (mg/m?) 3.0E-05 (mg/m’) 0000008
Zine 1.1E-6 mg/m® 8.8E-08 (mg/m?) NA (ug/m®y’ 2.5E-07 {tng/mY) NA (mg/m®)
Benzo(a)pyrene Equivalents 1.1E-10 mg/m® 9.1E-12 (mg/m?) 1.1E-03 (ug/m?)’! 1.0E-11 2.5E-11 {mg/m®) NA (mg/m?)
Aroclor-1260 14E-9 mg/m’ 1.1E-10 (mg/m?) 57E-C4 {ugrm®y’! 6.3E-11 31E-10 {mg/m®) NA (mg/m™)
Exp. Route Total 1.6E-08 0.0008
Exposure Point Total 1.6E-08 0.0008
Exposure Medium Total 1.6E-08 0.0008
Medium Total 3.0E-04 07
Subsurface Soil Subsurtace Soil UXO 32 Ingestion Aluminum 4,820 mg/kg 1.7€-03 (mg/kg/day) NA (mgrkgidayy' 4.7E-03 {mg/kgiday} 1.0E+00 {mg/xg/day) 0.005
Arsenic 10 mgikg 3.8E-05 (mg/kg/day) 1.5E+00 (mg/kg/day) ' 5.8E-05 11E-04 (mg/kg/day) 3.0E-04 {mg/kg/day) 04
Cobalt 18.9 mag/kg 6.6E-06 {mg/kg/day) NA (mgrkg/day)”! 1.8E-05 {mgfkg/day) 3.0E-04 {mg/kg/day) 0.06
iron 9.742 mgikg 3.4E-03 (mg/kg/day) NA (mgtkg/day)’ 9 5E-03 (mgrkg/day) 7 0E-01 (mg/kgiday) 0.01
Manganese 122 ma/kg 4.3E-05 (mgfkg/day) NA (mg/kg/day) 1.2E-04 (mg/kg/day) 2.4E-02 {mg/kg/day) 0.005
Vanadium 27.4 mg/kg 9.6E-06 (mg/kg/day) NA (markgiday)! 2 7E-05 (ma/kg/day) 50E-03 (mgfkgtday) 0005
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Scenario Timeframe: Current/Future
Receplor Population: Industrial Worker
Receptor Age: Aduit
Medium Exposure Medium Exposure Paint Exposure Route Chemical ol EPC Cancer Risk Calcufalions Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk || Intake/Exposure Concentration RID/RIC Hazard Quolient
Value Units Value Units Value Units Value Units
Benzo(a)pyrene Equivalents 0.480 mg/kg 1.7€-07 {mg/ka/day) 7.3E+00 (mg/kg/day)' 1.2E-06 4.7E-07 (mg/kg/day) NA (mg/kg/day)
Exp. Route Tolal 5.9E-05 0.4
Dermal Aluminum 4,820 mg/kg 1.1E-05 (mglkg/day) NA (mg/kg/day) B 3.1E-05 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.00003
Arsenic 110 markg 7.6E-06 {mgrkg/day) 1.5E+00 (mgrkgrday)” 1.1E-05 2.1E-05 {mg/kg/day) 3.0E-04 {mgl/kg/day) 0.07
Cobalt 189 mag/kg 4.4E-08 (mgkg/day) NA (mg/kg/day)”! 1.2E-07 (mg/kg/day) 3.0E-04 (mgrkg/day) 0.0004
Iron 9.742 markg 2.2E-05 (mgrkg/day) NA (mgikg/day)" 6.3E-05 (mg/kg/day) 7.0E-01 (mgrkg/day) 000008
Manganese 122 mg/kg 2.8E-07 (mg/kg/day) NA (mo/kg/dayy’ - 7.8€-07 (mg/kg/day) 9.6E-04 (mg/kg/day) 0.0008
Vanadium 27.4 mglkg 6.3E-08 (mg/kg/day) NA (mg/kg/day)’ - 1.8E-07 {mgrkg/day) 5.0E-03 (mg/kg/day) 0.00004
Benzo(a)pyrene Equivalents 0.480 mag/kg 1.4E-07 (mg/kg/day) 7.3E400 (mg/ka/day)” 1.1E-06 4.0E-07 (mg/kg/day) NA {mgrkg/day)
Exp. Route Total 1.2E-05 0.07
Exposure Point Total 7.1E-05 0.5
Exposure Medium Total 7.1E-05 05
Air UX0 32 Inhalation Aluminum 1.5E-6 mg/m® 1.2€-07 (mg/m?) NA {ug/m¥' 3.4E-07 (mg/m®) 5.0E-03 (mg/m% 0.00007
Arsenic 34E-8 mg/m® 2 8E-09 {mg/m?) 4 3E-03 (ug/m?y! 1.2E-08 7.8€-09 (mg/m?) 1.5€-08 (mg/m?) 00005
Cobalt 5.9E-9 mg/m? 4.8E-10 {mg/m?) 9.0E-03 {ug/m®y"! 4.3E-09 1.3E-09 (mg/m®) 6.0E-06 (mg/m?) 0.0002
Iron 3.0E-86 mg/m® 2.5E-07 (mg/m?) NA (ug/im®* - 6.9E-07 {mg/m?) NA {mg/m?)
Manganese 3.8E-8 mg/m’ 3.1E-09 {mg/m? NA (ugim®”' 8.6E-09 (mg/m?) 5.0E-05 (mg/m®) 0.0002
Vanadium 8 5E-9 mg/m?® 6.9E-10 (mg/m?) NA {ug/m®)! -- 1.9E-09 (mg/m?) NA (mg/m?)
Benzo(ajpyrene Equivalents 1.5E-10 mg/m® 128-11 (mg/m?) 1.1€-03 (L;g/mz)' 1.3E-11 34E-11 (mg/m?) NA (mg/m%
Exp. Route Total 1.6E-08 0.0010
Exposure Point Total +.6E-08 0.0010
Exposure Medium Total 1.6E-08 0.0010
Madium Total 7.1€-05 05
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[Scenario Timeframe: Fulure
Receptor Population; Recreational User
Receptor Age: Child
Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Infake/Exposure Concentration CSF/Unit Rigk Cancer Risk || Intake/Exposure Concantration RID/RIC Hazard Quotient
Value Units Value Unils Value Units Value Units
Surface Soil (current) Surtace Soil (current) UXo 32 Ingestion Arsenic 114 mglkg 1.8E-05 (mg'kg/day) 1.5E+00 (mg/kg/day)”! 2.8E-05 2.2E-04 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.7
Cadmium 1.80 mg/kg 2.89E-07 {mg’kg/day) NA (mg/kgrday)’! 3.4E-06 (mg/kg/day) 1.0E-03 (mg/ka/day) 0.003
Lead 65.1 mg/kg 1.1E-05 (mg'kg/day) NA {mg/kg/day)” .- 1.2E-04 (mg/kg/day) NA (mglkg/day)
Benzo(ajpyrene Equivalents 0.350 mgrkg 3.0E-07 (mg‘kg/day) 7.3E+00 {mg/kg/day)” 2.2E-06 6.6E-07 (mg/kg/day) NA (mgrkg/day)
Aroclor-1260 0.250 mg/kg 4.1E-08 (mg'kg/day) 2.0E+00 {mgrkg/day)" 8.1E-08 4.7€-07 (mgrkg/day) NA (mglkg/day)
Exp. Route Total 3.0E-05 07
Dermal Arsenic 114 mglkg 1.6E-06 (mg'kg/day) 1.5E+00 {mgrkg/day)' 2.3E-06 18E-05 {mg/kg/day) 3.0E-04 (mgrkg/day) 0.06
Cadmium 1.80 mg/kg 8.2E-10 (mg’kg/day) NA {mgrkg/day) 9 6E-09 (mg/kg/day) 2.5E-05 (mg/kg/day) 0.0004
Lead 65.1 mgrkg 0.0E+00 (mg‘kg/day) NA (mg/kg/day)’' 0.0E+00 {mg/kg/day) NA (mgfkg/day)
Benzo(a)pyrens Equivalents 0.350 mg/kg 1.1E-07 (mg'kg/day) 7.3E+00 (mg/kgrday)’ 8.1€-07 2.4E-07 {mg/ka/day) NA {mg/xg/day) -
Aroclor-1260 0.250 mg/kg 1.6E-08 {mg‘kg/day) 2.0E+00 (mgrkgiday) ' 3.2€.08 1.9E-07 (mg/kg/day) NA (mgfkg/day)
Exp. Route Total 3.2E-06 0.06
Exposure Point Total 3.3E-05 08
Exposure Medium Total 3.3E-05 08
Alr UXO0 32 Inhalation Arsenic 35E-8 mg/m?® 7.2E-19 (mg/m%) 4.3E-03 (ug/m®’! 3.1E-10 8.4E-10 {mg/m®) 1.5E-05 (mg/m?) 0.00006
Cadmium 5.6E-10 mg/m® 11E-12 (mg/m?) 1.8£-03 {ug/m?y”! 2.0E-12 1.38-11 {mg/m®) 1.0E-05 (mg/m’) 0.000001
Lead 2.0E-8 mg/m® 40811 (mg/m?) NA (ug/m?! - 4.8E-10 (mg/m?) NA {mg/m?)
Benzo{a)pyrene Equivalents 1.1E-10 mg/m?® 1.26-12 {mg/m?) 1.1€-03 {ugim?)* 1.3E-12 2.6E-12 (mg/m?) NA (mg/m®)
Aroclor-1260 77611 mg/m? 1.6E-13 {mg/m?) 5.7E-04 {ugrm?y”! 9.0E-14 1.8E-1 {mg/m?) NA {mg/m?)
Exp. Route Total 3.1E-10 0.00008
Exposure Point Total 3.1E-10 0.00008
Exposure Medium Total 3.1E-10 0.00008
Medium Total 3.3E-05 08
Surface Soil {(under cap) Surface Soil (under cap) UXx0 32 Ingestion 2,3.7,8-TCDD Equivalents 8.9E-5 mgrkg 1411 (mg'kg/day) 1.3E+05 (mgrkg/day) "' 1.9E-06 1.7E-10 {mg/kg/day) 1.0E-09 (mg/xg/day) 0.2
Arsenic 68.1 mg/kg 1.1E.05 (mgkg/day) 1.5E+400 {mg/kg/day)” 1.7E-05 1.3E-04 {mg/kg/day) 3.0E-04 (mg/kg/day) 0.4
Gadmium 690 mg/kg 1.1E-05 (mg'kg/day) NA (mg/kg/day)* 1 3E-04 (mg/kg/day) 1.0E-03 (mg/kg/day) 01
Lead 1,672 mgrkg 2.7€-04 (mg'kg/day) NA {mg/kg/day)”' 3.2E-03 {mg/kg/day) NA (ma/kg/day)
Mercury 3.30 mg/kg 5.4E-07 (mg'kg/day) NA (mg/kg/dayy’ 6.3E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.02
Zine 3,500 ng/kg 5.7E-04 (mg'kg/day) NA (mgrkg/day) " 8.6E-03 (mg/kg/day} 3.0E-01 (mg/kg/day) 002
Aroclor-1260 8.00 ma/kg 1.3€-06 (mg'kg/day) 2.0E+00 (mg/kg/day)”’ 2.6€-06 1.5E-05 {mg/kg/day) NA (mg/kg/day)
Exp. Route Total 2.1E-05 [oX:}]
Dermal 2,3,7.8-TCDD Equivalents 8.9E-5 mg/kg 1.2E-12 {mg’kg/day) 1.3E+08 {mg/kg/day)' 1.6E-07 1.4E-11 {mg/ka/day) 1.0E-09 (ma/kg/day) 0.01
Arsenic 68.1 mg/kg 9.3E-07 {mg'kg/day) 1.56+00 (mg/kg/day)”' 1.4E-08 1.1E-05 {mg/kg/day} 3.0E-04 (mg/kg/day) 0.04
Cadmium 69.0 mglkg 3.1E-08 {mg’kg/day) NA (mg/kgiday)"' 3.7E-07 (mg/kg/day) 2.5E-05 {mg/kg/day) 0.01
Lead 1,672 mg/kg 0.0E+00 (mg’kg/day) NA (mg/kg/day)' 0.0E+00 {mg/kg/day} NA (mg/kg/day)
Mercury 3.30 mg/kg 1.5€-09 {mg'kg/day) NA {mg/kg/day)' 1.8E-08 {mg/kg/day} 2.1E-05 (mg/kg/day) 0.0008
Zinc 3.500 mg/kg 1.6E-08 (mg/kg/day) NA (mgrkg/day)* 1.9E-05 {mg/kg/day) 3 0E-01 {ma/kg/day) 0.00008
Aroclor-1260 8.00 mg/kg 5.1E-07 (mg’kg/day) 2.0E400 {mg/kg/day)"' 1.0E-06 6 0E-06 (mg/kg/day} NA {mg/kg/day)
Exp. Route Total 2.6E-06 0.07
Exposure Point Tolal 2.4E-05 0.8
Exposure Medium Tolal 2.4E-05 08
Air UX0 32 Inhalation  [2,3,7,8-TGDD Equivalents 28E-14 mg/m® 5.6E-17 (mg/m®) 3BE+01 (ug/m?)! 21E-12 6.5E-16 (mg/m®) 4.0E-08 (mg/m®) 0,00000002
Arsenic 2.1E-8 mg/m® 4.3E-11 (mg/m?) 4.3E-03 (ug/m®”! 1.8E-10 5.0E-10 (mg/m®) 1.5E-05 {mg/m?) 0.00003
Cadmium 2.1E-8 mg/m’ 4.3E-11 (mg/m?) 1.8E-03 {ug/m®)"! 7.8E-11 S51E-10 (mg/m®) 1.0E-05 (mg/m?) 0.00005
Lead 5.2E-7 mg/m? 1.1E-09 (mrg/im?) NA {ugim®)* 1.2E-08 (mg/m?) NA (mg/m?)
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Scenario Timeframe: Future
Receptor Population: Recreational User
Receptor Age: Child
Medium Exposure Medium Exposurs Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Unils tnlake/Exposure Concentration CSF/Unit Risk Cancer Risk || Intake/Expesure Concentralion RID/RIC Hazard Quotient
Value Units Value Units Value Unils Value Units
Mercury 1.0E-9 mg/m® 2.1E-12 {mg/m? NA (ug/m?! 24E-11 {mg/m%) 3.0E-05 (mg/m?) 0.0000008
Zinc 1.1E-6 mg/m? 2.2E-09 {mg/m?) NA {ug/m?)! 2.6E-08 (mg/m™} NA {mg/m?) -
Aroclor-1260 2.5E-9 mg/m?® 5.0E-12 (mg/m?) 5.7E-04 (ug/m?)* 2.9E-12 5.9E-11 {mg/m? NA (mg/m%) -
Exp. Roule Total 2.7E-10 0.00008
Exposure Point Total 2.7E-10 0.00008
Exposure Medium Total 2.7E-10 0.00008
Medium Total 2.4E-05 0.8
Surface Soit (future) Surface Soil (future) UXO 32 Ingestion 2,3,7,8-TCDD Equivalents 8.9€-5 mg/kg 1.4E-11 (mg/kg/day) 1.3E+05 (mg/kg/day)' 1.9E-08 1.7E-10 {mg/kg/day) 1.0E-09 (mg/kg/day) 02
Arsenic 143 mgrkg 2.3E-05 (mg/kg/day) 1.5E+00 {mgrkg/day)" 3.5E-05 2.7E-04 (mgfkg/day) 3.0E-04 (mg/kg/day) 0.8
Cadmium 13.1 mg/kg 2.1E-06 (mglkg/day) NA {mg/kg/day)" - 2.5E-05 (mg/kg/day) 1.0E-03 (mg/kg/day) 0.02
Lead 503 mg/kg 8.2E-05 (mg/kg/day) NA (mg/kgiday)"! 9.6E-04 (ma/kg/day) NA (mgrkg/day)
Mercury 3.30 mg/kg 5.4E-07 (mg/kg/day) NA {mg/kg/day)! 6.3E-06 (mg/kg/day) 3.0E-04 {myg/kg/day) 0.02
Zine 3,500 mglkg 5.7E-04 (mg/kg/day) NA (mgrkg/day)” - 6.6€-03 (mglkg/day) 3.0E-01 (mg/kg/day) 0.02
Benzo(a)pyrene Equivalents 0.360 mglkg 3.1E-07 {mglkg/day) 7.3E+00 (mg/kg/day)’ 23E-06 6.8E-07 (mg/kg/day) NA (mg/kg/day)
Aroclor-1260 4.40 mg/kg 7.2E-07 {mg/kg/day) 2.0E+00 (mg/kg/day)’ 1.4E-06 8.4E-06 (mg/kg/day) NA (mgrkg/day)
Exp. Route Total 4.1E-05 1.1
Dermal 2,3.7,8-TCOD Equivalents 8.9E-5 mgrkg 1.2E-12 {mg/kg/day) 1.3E+05 (mgrkgiday)' 1.6E-07 1.4E-11 (mg/kg/day) 1.0E-09 (mg/kg/day) 001
Arsenic 143 mglkg 2.0E-C8 (mgrkg/day) 1.5E+00 (mg/kgrday)’ 2.9€-06 2.3E-05 {mg/kg/day) 3.0E-04 (mg/kg/day) 0.08
Cadmium 131 mg/kg 6.05-09 (mg/kg/day) NA (mg/kg/day)" 7.0E-08 (mg/kg/day) 2.5E-05 {mg/kg/day) 000
Lead 503 mg/kg 0.0E+00 (mg/kg/day) NA (mgrkg/cay) C.0E+00 (ma/kg/day) NA {mg/kg/day)
Mercury 330 mgikg 1.5E-09 (mgrkg/day) NA (mglkgiday)’ 18E-08 (mg/kg/day) 2.1E-05 (mg/kg/day) 00008
Zine 3.500 ma/kg 1.6E-06 {(mg/kgiday) LNA (mg/ka/day)’ 1.9E-05 (mg/kg/day) 3.0E-01 {mg/kg/day) 0.00008
Benzo(a)pyrene Equivalents 0.360 myg/kg 1.1E-07 {mg/kg/day) 7.3E+00 {mgrkg/day) ' 8.38-07 2.5€-07 (mg/kg/day) NA {mg/kg/day)
Aroclor-1260 4.40 mg/kg 2.8E-07 (mgrkg/day) 2.0E+00 (mg/kgiday) ' 5.6E-07 33E-06 (mgrky/day) NA (mg/kg/day)
Exp. Route Total 4 5E-06 0.09
Exposure Point Total 4.5E-05 12
Exposure Madium Total 4.5E-05 12
Air UX0 32 Inhalation 23,7,8-TCOD Equivalents 2.8E-14 mg/m? 5.6E-17 {mg/m?} 3.8E+01 (ug/m®! 2.1E-12 8.5E-16 (mg/m?) 4.0E-08 {mg/m*) 0.00000002
Arsenic 4.4E-8 mg/m? 9.0E-11 {mg/m®) 4.3E-03 {ug/m?y"! 39E-10 1.1E-09 (mg/m?) 1.5E-05 (mg/m?) 0.00007
Cadmium 4.1E-9 mg/m?® 83E-12 (mg/m?) 1.8E-03 {ug/m?* 1.5E-11 9.8E-11 {mg/m®) 1.0£-05 (mg/m®} 0.000010
Lead 1.6E-7 mg/m® 3.2E-10 (mg/m?) NA {ug/m?)! 3.7E-09 (mg/m®) NA {mg/m% -
Mercury 1.0E-9 mg/m® 2.1E-12 (mg/m?) NA {(ug/m?)! 2.4E-11 (mg/m?) 3.0E-05 {mg/m?) 0.0000008
Zinc 1 1E-8 mg/m? 2.2E-09 (mg/m?) NA (ug/m?y - 26E-08 (mg/m®) NA (mg/m®)
8enzo(a)pyrene Equivalents 1.1E-10 mg/m? 1.2E-12 (mg/m?) 1.1E-03 (ug/m?' 1.3E-12 2.8E-12 (mg/m?) NA {mg/m®)
Arocior-1260 1.4E-9 mgim® 2.8E-12 {mg/m?) 5.7E-04 (ug/im®)! 16E-12 3.2E-11 (mg/m?) NA (mg/m?)
Exp. Route Total 4.1E-10 0.00008
Exposure Point Total 4.1E-10 0.00008
Exposure Medium Total 41E-10 0.00008
Medium Tolal 4.5E-05 12
Subsurface Soil Subsurface Soil UXO 32 Ingestion Aluminum 4,820 mg/kg 7.8E-04 (mg/kg/day) NA {mg/kgiday)"' 9.2E-03 {mg/kg/day) 1.0E+00 (mg/kg/day) 0.009
Arsenic 110 mg/kg 1.8E-05 (mg/kg/day) 1.5E+00 (mg/kg/day)! 2.7E-05 2.1E.04 (mg/kgiday) 3.0E-04 (mg/kg/day) 07
Cobalt 18.9 mg/kg 3.1E-08 (mg/kg/day) NA (mgrkg/day) - 3.6E-05 (mg/kg/day) 3.0E-04 (mg/ka/day) 0.1
Iron 9,742 ma/kg 1.6E-03 (mg/kg/day) NA (mg/kg/day)’ - 1.9E-02 (mg/kg/day) 7 0E-01 (mg/kgrday) 003
Manganese 122 mg/kg 2.0E-05 (mgfkg/day) NA (mg/kg/day)’' 2.3E-04 {mg/kg/day) 2.4E.02 (mg/kg/day) 0.010
Vanadium 274 mglkg 4.5E-06 ' {mg/kg/day) NA (mg/kg/day) "' 52E-05 (mglkg/day) 5.0E-03 (mg/kg/day) 0.01
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TABLE 7.9 RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES
UXO 32, INDIAN HEAD. MARYLAND
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Scenario Timeframe: Future
Receptor Population: Recreational User
Racepter Age: Child
Medium Exposure Medium Exposure Point Exposure Route Chemicai of EPC Cancer Risk Calculatians Non-Cancer Hazard Calculations
Potential Concarn Value Units Intake/Exposure Concentration CSF/Urit Fusk Cancer Risk Intake/Exposure Cancentration RID/RIC Hazard Quotient
Value Units Value Units Value Units Value Units
Benzo(a)pyrene Equivalents Q.480 mgrkg 4.2E-07 {mgrkgfcay) 7.3E+00 (mg/kgrday)” 3.0E-06 9.1E-07 (mg/kg/day) NA (mg/kg/day)
Exp. Route Tolal 3.0E-05 0.8
Dermal Aluminum 4,820 mgtkg 2.2E-06 (mglkg/cay) NA (mag/kg/day)”’ 2.6E-05 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.00003
Arsenic 119 mag/kg 1.5E-08 (mgrkg/cay) 1.5E+00 (mg/kg/day)”! 2.3E-06 1.8E-05 (mglkg/day) 3.0E-04 {mg/kg/day) 0.06
Cobalt 18.9 mg/kg 8.6E-09 {magtka/cay) NA (mgrkgiday)”! 1 0E-07 (mg/kg/day} 30E-04 (mg/kg/day) 0.0003
iron 9.742 markg 4 4E-06 (mglkg/cay) NA (mg/kg/day}’ 5.2E-05 (mg/kg/day) 7 0E-01 (mg/kg/day) 000007
Manganese 122 mg/kg 5.6E-08 (mag/kg/cay) NA (mgrkg/day)” 6 5E-07 {mg/kg/day) 9.BE-04 (mg/kg/day) 0.0007
Vanadium 27.4 mglkg 1.2€-08 (mgrkg/cay) NA {mg/kg/day)’ 1.5€-07 (mg/kg/day) 50E-03 (mg/kg/day) 0.00003
Benzo(a)pyrene Equivalents 0.480 mg/ky 1.5E-07 (mg/kg/cay) 7.3E+00 (mgrkg/dayy’ 1.1E-06 3.3E-07 {mg/kg/day) NA (mg/kg/day)
Exp. Route Total 3.4E-08 0.06
Exposure Point Total 3.3E-05 09
Exposure Madium Total 3.3E-05 08
Air UX0 32 Inhalation Aluminum 1.5E-6 mg/m® 3.0E-09 {mg/m?) NA {ug/m?)* -- 3.5E-08 {mg/m®) 5.0E-03 {mg/m% 0.000007
) Arsenic 3.4E-8 mg/m® 8.9E-11 {mg/m?) 4.3E-08 {ug/m?y? 3.0E-10 8.1E-10 (mg/m®) 1.5E-05 (mgfm?) 0.00005
Cobalt 5.9E-9 mg/m? 12811 {mg/m? 9.0E-03 (ug/m®" 1.1E-10 1.4E-10 {mg/m® 6.0E-06 (mg/m?) 0.00002
Iron 3.0E-6 mg/m* 6.1E-09 (mg/m?) NA (ug/m®y! 7.2€-08 (mg/m%) NA (mg/m®)
Manganese 3.8E-8 mg/m® 77E-11 {mg/m?) NA (ug/m?)"! 9.0E-10 {mg/m®) 5.0E-05 {mg/m?) 0.00002
Vanadium 8.5E-9 mg/m® 1.76-11 {mg/m? NA (ug/m®) 2.0E-10 {mg/m?) NA (mg/m’)
Benzo(ajpyrene Equivalents 1.5E-10 mg/m® 1.6€-12 {mg/m? 1.1E-03 {ug/m®y"! 1.8E-12 3.5E-12 {mg/m®) NA (mgrm®
Exp. Route Total 4.1E-10 0.0001
Exposure Point Total 4.1E-10 0.0001
Exposure Medium Total 41E-190 0.0001
Medium Total 3.3E-05 0.9
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TABLE 7.10.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES
UXO 32, INDIAN HEAD, MARYLAND

PAGE 1 OF 3
[Scenario Timelrame: Future
Receplor Poputation: Recreational User
Receptor Age: Adult
Medium Exposure Medium Exposure Point Exposure Route Chemical ot EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk || Intake/Exposura Concentration RID/RIC Hazard Quotient
Value Units Value Units Value Unils Value Unils
Surface Soil (current) Surface Soil {currenl) UXO 32 Ingestion Arsenic 114 mgrkg 8.0E-06 {mglkg/day) 1.5E+00 (mg/kg/day)” 1.2E-05 2.3E-05 (mgfkg/day) 3.0E-04 (mg/kg/day) 0.08
Cadmium 1.80 maglkg 1.3E-07 {mg/kg/day} NA (mg/kg/day)’' 3.7E-07 {mg/kg/day) 1.0E-03 (mg/kg/day) 0.0004
Lead 65.1 mg/kg 4 5E-06 (mg/kg/day) NA (mg/kg/day)’ - 1.3E-05 {mg/kg/day) NA (mg/kg/day)
Benzo(a)pyrene Equivalents 0.350 mg/kg 4.5E-08 (mg/kg/day) 7.3E400 (mg/kgtday)”! 3.3E-07 7.1E-08 {mg/kg/day) NA (mg/kg/day)
Aroclor-1260 0.250 mg/kg 1.7€-08 (mg/kg/day) 2.0E+00 (mg/kgiday)™! 3.5E-08 5.1E-08 {mg/ka/day} NA {mg/ka/day)
Exp. Route Totat 1.2E-05 0.08
Dermal Arsenic 114 mg/kg 9.5E-07 (mgatkg/day) 1.5E+00 {mg/ka/day)" 14E-08 2 8E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.009
Cadmium 1.80 mg/kg 5.0E-10 (mgfkg/day) NA (mgrkg/day)’ .- 1.5E-09 {mg/kg/day) 2.5E-05 (mg/kg/day) 0.00006
Lead 65.1 mg/ky 0.0E+00 (mg/kg/day) NA (mg/kg/day)’ 0.0E+00 (mg/kg/day) NA (mg/kg/day)
Benzo(a)pyrene Equivalents 0.350 mg/kyg 2.3E-08 (mg/kg/day) 7.3E+00 (mg/kg/day)” 1.7E-07 3.7E-08 (mg/kg/day) NA (ma/kg/day)
Aroclor-1260 0.250 mg/kg 9.7E-09 (ma/kg/day) 2.0£400 (mgrkgiday)” 1.9E-08 2.8E-08 (mg/kg/day) NA (mg/kg/day)
Exp. Route Total 1.6€-08 0.009
Exposure Point Total 1.4E-05 0.09
Exposure Medium Total 1.4E-05 0.09
Air UXO 32 Inhalation Arsenic 3.5E-8 mg/m?® 2.9E-10 {mg/m*} 4.3€.03 {ugrm®y! 1.2E-09 8.4E-10 (mg/m?) 1.5E-05 (mg/m?) 0.00008
Cadmium 5.6E-10 mg/m* 4.5E-12 {mg/m?) 1.8E-03 (ugrm®)! 8.2E-12 1.3E-11 (mg/m?) 1.0€-05 (mgrm?) 0.060001
Lead 2.0E-8 mg/m® 1.6E-10 {mg/m?) NA {(ugim)? 4.8E-10 (mg/m?) NA (mg/m®%)
Benzo(a)pyrene Equivalents 1.1€-10 mg/m? 1.6E-12 (mg/m?) 1.1€-03 {ug/m™)? 1.8E-12 2.6E-12 (mg/m?) NA {mg/m®)
Aroclor-1260 7.7E-11 mg/m® 63E-13 (mg/m¥) 5.7E-04 (ug/m®" 3.6E-13 18E-12 (mg/m?) NA {mg/m%
Exp. Route Total 1.2E-09 0.00006
Exposure Point Total 1.2E-09 0.00006
Exposure Medium Total 1.2E-09 0.00006
Medium Total 1.4E-05 0.09
ISurface Soil (under cap) Surface Soil (under cap) UXO0 32 Ingestion 2,3,7,8-TCDD Equivalents 8.9E-5 mg/kg 6.2E-12 (mg/kg/day) 1.3E+05 (mg/kg/day)” 8.1E-07 1.8E-11 (mag/kg/day) 1.0E-09 (mg/kg/day) c.02
Arsenic 681 mglkg 4 8E-06 {mgrkg/day) 1.5E+00 (mgtkg/day)” 7.1E-06 1.4E-05 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.05
Cadmium 69.0 mglkg 4.8E-06 (mglkg/day) NA {mg/kg/day)" - 1.4E-05 (mg/kg/day) 1.0E-03 (mg/kg/day) 0.01
Lead 1,672 mglkg 1.2E-04 (mg/kg/day) NA (mg/kg/day) 3 4E-04 (mg/kg/day) NA (mg/kg/day)
Mercury 3.30 mg/kg 2.3E-07 (mg/kg/day) NA (mg/kgiday)”! 6.7E-07 {mgrkgrday) 3.0E-04 (mg/kg/day) 0.002
Zinc 3.500 mg/kg 24E-04 (mg/kg/day) NA {mg/kg/day) ! - 7.1E-04 {mg/kg/day) 3.0E-01 (mg/kg/day) 0.002
Aroclor-1260 8.00 mg/kg 5.8E-07 (mg/kg/day) 2.0E+00 (mg/kg/day)” 1.1E-06 1.6E-06 {mgrkg/day) NA (mg/kg/day)
Exp. Route Total 9.1E-06 0.08
Dermal 2.3.7,8-TCDD Equivalents 8.9E-5 mglkg 7.4E-13 (mgfkg/day) 1.3E+05 (mgikg/day) "' 9.7E-08 22E-12 (mg/kg/day) 1.0E-09 (mgrkg/day) 0.002
Arsenic 68.1 mglkg 5.7E-07 (mafkg/day) 1.5E+00 (mg/kg/day) ' 8.5E-07 1.7E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.008
Cadmium 69.0 mgrkg 1.9E-08 (mg/kg/day) NA (mg/kgrday)”! 56E-08 {mg/ka/day) 2 5E-05 (mg/kg/day) 0.002
Lead 1.672 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kgrday)”! 0.0E+0C (mg/kg/day) NA (ma/kg/day)
Mercury 3.30 mgikg 9 2E-10 (mg/kg/day) NA (mgrkg/day)” 2.7E-09 (mg/kg/day} 2.1E-05 (mg/kg/day) 0.0001
Zinc 3,500 malkg 9.7E-07 (mg/kgiday) NA (mg/kg/day)” 2.8E-06 (mg/kg/day) 3.0E-01 {mg/kg/day) 0 000008
Aroclor-1260 800 malkg 3.9E-07 (mgfkg/day) 2 0E+00 (mgrkg/day)"* 62E-07 9.1£-07 (mg/kg/day) NA (mg/kg/day)
Exp. Route Total 1.6E-06 0.01
Exposure Point Tolal 1.1E-05 .09
Exposure Medium Total 1.1E-05 0.09
Alr UX0 32 Inhalation 2,3,7,8-TCOD Equivalents 2.8E-14 mg/m* 2.2E-16 {mg/m?) 3.8E+01 {ug/m®y! 8.5E-12 65E-16 (mg/m?) 4.0E-08 {mg/m?) 0.00000002
Arsenic 2128 mg/m? 1.7E-10 {mg/m®) 4.3E-03 {ug/m?)! 7.4E-10 5.0E-10 {mg/m®) 1.5E-05 (mg/m¥) 0.00003
Cadmium 2.1E-8 mg/m? 1.7E-10 (mg/m?) 1.8€-03 (ug/im¥! 3.1E-10 5.1E-10 {mg/m?) 1.0E-05 (mgfm?) 0.00005
Lead 52E-7 mg/m® 4.2E-08 {mg/m?) NA (ug/m?)" 1.2E-08 {mg/m®) NA (mg/m?)
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[Scenario Timetrame: Fulure
Receptor Population: Recreational User
Receptor Age: Adult
Medium Exposure Madium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk || Intake/Exposure Concentration RID/RIC Hazard Quotient
Value Unils Value Units Value Units Value Units
Mercury 1.0E-Q mg/m® 8.3E-12 (mg/m®?) NA (ug/m¥) 2.4E-11 (mg/m?) 3.0E-05 {mg/m?%) 0.0000008
Zinc 1.1E-6 mg/m® 8.8E-09 {mg/m®) NA {ug/m?)” 2.6E-08 (mg/m?) NA (mg/m®) -
Araclor-1260 2.5E-9 mg/m® 2.0E-11 (mg/m®) 57E-04 (ug/m?)’ 1.1E:11 5.9E-11 (mg/m®) NA (mg/m?)
Exp. Route Total 1.1E-09 0.00008
Exposure Point Total 1.1E-09 0.00008
Exposure Medium Total 1.1E-09 0.00008
Medium Tolal 1.1E-05 0.09
Surtace Soil (future) Surtace Soil {luture) Uxo 32 Ingestion 2,3,7,8-TCDD Eguivalents 8.9€-5 mg/kg 68.2E-12 (mg/kg/day) {.3E+05 (mg/kg/day)”! 8.1E-07 1.8E-11 (malkg/day) 1.0E-09 {mg/kg/day) 0.02
Arsenic 143 mg/kg 1.0E-05 (mg/kg/day) 1.5E+00 (mgrkgiday)' 1.5E-05 2.9E-05 {mg/kg/day) 3.0E-04 {mg/kg/day) 0.10
: Cadmium 1341 mg/kg 9.1E-07 (mg/kg/day) NA {mg/kg/day)' 27E-08 {mg/kg/day) 1.0E-03 {mg/kg/day) 0.003
Lead 503 mg/kg 3.5E-05 (mg/kg/day) NA {mgrkg/day)”' 1.0E-04 (mgrkgiday) NA (mg/kg/day)
Mercury 330 mgfkg 2.3E-07 (mg/kg/day) NA (mg/kg/day)’' 8 7E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0002
Zinc 3,500 maikg 2.4E-04 (mg/kg/day) NA (mgikg/day)”’ 7 1E-04 (mg/kg/day} 3.0E-01 (mg/kg/day) 0002
Benzo(a)pyrene Equivalents 0.360 mg/kg 4,6E-08 (mg/kg/day) 7.3E+0C {mg/kg/day)"' 3 QE-07 7.3E-08 {mg/ka/day} NA (markg/day)
Aroclor-1260 4.40 mgikg 3.1€-07 (mg/kg/day) 2 0E+00 (ma/ka/day)y 6.1E-07 9 0E-07 (mg/kgiday} NA (mgrkg/day)
Exp. Route Tolal 1.7E-05 0.1
Dermal 2,3.7,8-TCDD Equivalents 8.9E-5 mg/kg 7.4E-13 (mg/kg/day) 1.3E+05 (mg/kg/day)"' 9.7€-08 2.2E-12 (mg/kg/day) 1.0E-03 (mg/kg/day) 0002
Arsenic 143 mg/kg 1.2E-06 (mg/kg/day) 1.5E+00 (mg/kgrday)'"|  1.8E-06 3.56-06 (mag/kg/day) 3.0E-04 (mgrkg/day) 0.0
Cadmium 13.1 mg/kg 3.6E-09 (mg/kgiday) NA {mgrkg/day)” - 11E-08 {mg/kgiday) 2 5€-05 (magrkg/day) 0.0004
Lead 503 mgikg 0.0E+00 (mg/kg/day) NA {mgrkg/day) 0.0E+00 {mg/kg/day) NA (mg/kg/day)
Mercury 330 mgikg 9.2E-10 (mg/kg/day) NA (mg/ka/day)’ - 2.7€-09 (mg/kglday) 2.1E-05 (mgtkg/day) 0.0001
Zinc 3,500 mgkg 9.7E-07 (mgrkg/day) NA (mg/kg/day)’ 2.BE-06 (mg/kg/day) 3.0E-01 (mg/kg/day) 0.000009
Benzo(a)pyrene Equivaients 0.360 ma/kg 2.4E-08 (mg/kg/day) 7.3E+00 (markg/day) ' 1.7E-07 3.8E-08 (mg/kg/day) NA (mg/kg/day)
Aroclor-1260 4.40 mgrkg 1.7€-07 (mg/kg/day) 2 0E+00 (mgrkg/day)” 3.4E-07 5.0E-07 (mg/kg/day) NA (mg/kg/day)
Exp. Route Total 2.4E-06 0.01
Exposure Point Tolal 1.9E-05 0.1
Exposure Medium Total 1.9E-05 0.1
Air UXO 32 inhalation 2,3,7.8-TCDD Equivalents 2.8E-14 mg/m® 2.2E-16 (mg/m?) 3.8E+01 (ugim®)”! 8.5E-12 6.5E-16 (mg/m?) 4.0E-08 (mg/m?) 0.00000002
Arsenic 4.4E-8 mg/m’ 3.8E-10 (mg/m®) 4.3E-03 {ug/m?’! 1.5E-09 1.1E-09 {mg/m®) 1.5E-05 (mg/m?) 0.00007
Cadmium 4.1E-9 mg/m? 3.3E-11 (mg/m?) 1.8E-03 (ug/im®)”! 5.9E-11 9.6E-11 (mg/m’) 1.0E-05 (mg/m?) . 0.000010
Lead 1.6E-7 mg/m? 1.3E-09 (mg/m®) NA {ug/m®)! 3.7E-09 (mg/m?) NA (mg/m?)
Mercury 1.0E-9 mg/m? 83E-12 (mg/m?) NA {ug/m’y’ 2.4E-11 {mg/m%) 3.0E-05 (mgrm™) 0.0000008
Zing 1.1E-6 mg/m? 8.8E-09 (mg/m?) NA (ug/m®y! 2.6E-08 {mg/m%) NA (mg/m?) -
Benzo(a)pyrene Equivalents +.1E-10 mg/m? 17E-12 (mg/m®) 1.1E-03 (ug/m?)’ 1.8E-12 26E-12 (mg/m?) NA {mg/m’)
Aroclor-1260 1.4E-9 mg/m® 11E-11 {mg/m?) 5.7E-04 (ug/m?y’"' 6.3E-12 3.2E-11 (mg/m?) NA (mg/m®)
Exp. Route Total 1.6E-09 0.00008
Exposure Point Tolal 1.6E-09 0.00008
Exposure Medium Tolal 1.6E-09 0.00008
Medium Total 1.9€-05 0.1
Subsurface Soil Subsurtace Soil UX0 32 ingestion Aluminum 4,820 mglkg 3.4E-04 {mg/kg/day) NA (mg/kg/day)" - 9.8E-04 {mg/kg/day) 1.0E+00 {mg/kg/day) 0.0010
Arsenic 110 mglkg 7.7E-08 (mg/kg/day) 1 56400 (mglkg/day) " 1.2E-05 22E-05 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.07
Cobalt 18.9 malkg 1.3E-06 (mgfkg/day) NA (mg/kgrday)” - 3.8E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.01
Iron 9742 mg/kg 6.8E-04 (mgrkg/day) NA (mg/kg/day)”! 2.0E-03 (mg/kg/day) 7.0E-01 (ma/kg/day) 0.003
Manganese 122 mg/kg 8.56-06 (mg/kg/day) NA {mg/kgiday)” 2.5E-05 (ma/kg/day) 2 4E-02 (mg/kg/day) 0.001
Vanadium 274 malkg 1.9E-06 (mg/kg/day) NA {mgrkg/day)' 5.6E-08 {mg/kg/day) 5.0E-03 {mg/kg/day) 0.001
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CALCULATION OF CHEMICAL CANGER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES
UXO 32, INDIAN HEAD, MARYLAND
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[Scenario Timelrams: Future
Receptor Population: Recreational User
Receptor Age: Adult
Madium Exposura Medium Exposure Point Exposure Route Chemical ol EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concenlration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RID/RIC Hazard Quotient
Value Units Value Units Value Units Value Unils
Benzo(a)pyrene Equivalenls 0.480 mg/kg 6.1E-08 (mg/kg/day) 7.3E400 {mgrkg/day)" 4.5E-07 9.8£-08 (mg/kg/day) NA (ma/kg/day) -
Exp. Route Total 1.2E-05 0.09
Dermal Aluminum 4,820 ma/kg 1.3E-06 {mg/kg/day) NA {mgrkg/day)" 3.9E-06 (mgrkg/day) 1.0E+00 (mg/kg/day) 0.000004
Arsenic 110 mg/kg 9.2€-07 {mg/kg/day) 1.52+00 (mg/kg/day)” 1.4E-06 2.7€-06 (mg/kg/day) 3.0E-04 {mg/kgiday) 0.009
Coball 18.9 mglkg 5 3E-09 (mgrkg/day) NA (mgtkgiday) ' -- 1.5€-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.00005
Iron 9,742 mglkg 2.7E-06 {mgfkg/day) NA (mg/kg/day)”! 7.9€E-06 (mg/kg/day) 7.0E-01 (mgfkg/day) 0.00001
Manganese 122 mglkg 3.4E-08 {mg/kg/day) NA (mg/kg/day)! 9.9E-08 (mg/kg/day) 9.6E-04 (mgrkg/day) 0.0001
Vanadium 27.4 ma/kg 7.6E-08 (mg/kg/day) NA (mg/kgrday)” 2.2E-08 {mg/kg/day) 5.0E-03 (mg/kg/day) 0.000004
Benzo(a)pyrene Equivalenls 0.480 mg/kg J.2E-08 (mg/kg/day) 7.3E+00 {mg/kg/day)”’ 2.3E-07 5.1E-08 (mg/kg/day) NA {mg/kg/day)
Exp. Route Total 1.6E-06 0.009
Exposure Point Total 1.4E-05 0.1
Exposure Madium Total 14E-05 c.1
Air UX0 32 Inhalation Aluminum 1.5E-6 mg/m® 1.2E-08 (mg/m?) NA (ug/m?y’! 3.5E-08 (mg/m? 50E-03 {mg/m%) 0.000007
Arsenic 34E-8 mg/m® 2.8E-10 {mg/m®) 4 3E-08 {ug/m®™! 1.2E-09 81E-10 (mg/m?) 1.5E-05 (mg/m%) 0.00005
Cobalt 5.9E-9 mg/m? 4.88-11 {mg/m?) 9.0E-03 (ug/m®)"! 4.3E-10 1.4E-10 (mg/m?) 6.0E-08 {mg/m?) 000002
Iron 3.0E-6 mg/m? 2.5€-08 (mg/m?) NA {ug/m?y”’ 7.2E-08 {mg/m?) NA {mg/m?)
Manganese 3 6E-8 mg/m?® 3.tE-10 (mg/m?) NA (ug/im®y’ 9.0E-10 {mg/m?) 5.0E-C5 (mg/m?) 0.00002
Vanadium 8.5E-9 mg/m® 6.9E-11 (mg/m?) NA (ug/im’y’ 2.0E-10 (mg/m®) NA (mg/m®)
Benzo(a)pyrene Equivalents .5E-10 mg/m?® 2.2E-12 (mg/m?) 1.1E-03 (ugim®"' 2.4E-12 3.5E-12 {mg/m®) NA (mg/m?)
Exp. Roule Total 1.6E-09 0.0001
Exposure Point Total 1.6E-09 0.0001
Exposure Medium Total 1.6E-09 0.0001
Medium Total 14E-05 0.1
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CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES
UXO 32, INDIAN HEAD, MARYLAND

PAGE 1 OF 3
Scenario Timelrame: Future
Receptor Population: Residen!
Receptor Age: Child
Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concarn Value Units intake/Exposure Concentration CSF/Unit Risk Cancer Risk || Intake/Exposure Concentration RID/R(C Hazard Quotient
Value Units Value Units Value Units Value Units
Surface Soil {current) Surface Soil (current) UXx0 32 fngestion Arsenic 114 markg 1.2E-04 (mg/kg/day) 15E+00 {mgrkg/day) " 1.9E-04 1.5€-03 (mag/kg/day) 3 OE-04 (mg/kg/day) 4.9
Cadmium 1.80 mg/kg 2.0E-06 {mgfkg/day} NA (mg/kgrday)’ - 2.3E-05 (mg/kg/day) 1.0E-03 (mg/kg/day) 0.02
Lead €5.1 mg/kg 7.1E-05 (mg/kg/day) NA (mg/kg/day)”' 8.3E-04 (mg/kg/day) NA {mg/kg/day)
Benzo(a)pyrene Equivalents 0.350 mgfkg 2.0E-08 (mg/kg/day) 7.3E+00 {mgrkg/day)”’ 1.5€-05 4.5€-06 {mag/kg/day) NA (mé/kg/uay)
Aroclor-1260 0250 mgikg 2.7E-07 (mg/kg/day) 2.0E+00 (mgrkg/day)” 5.5E-07 3.2E-08 {mg/kg/day) NA {mg/xg/day)
Exp. Route Total 2.0E-04 4.9
Dermal Arsenic 114 mg/kg 1.0E-05 (mg/kg/day) 1.5E+00 (mg/kg/day)” 1.6E-06 1.2E-04 {mg/kg/day) 3.0E-04 {mg/kg/day) 04
Cadmium 1.80 ma/kg 5.5E-08 (mg/kg/day) NA (mgrka/day)’' 6.4E-08 (mg/kg/day) 2.5E-05 (mg/kg/day) 0.003
Lead €51 mg/kg 0.0E+00 {mg/kg/day) NA (ma/kgiday)’ 0.0E+00 (mgrkg/day) NA {mgrkg/day)
Benzo(a)pyrene Equivalents "0.350 ma/kg 7.4E-07 {mgrkg/day) 7.3E+00 (mag/kg/day)” 5.4E-06 1.6E-06 (mgrkg/day) NA {mg/kg/day)
Aroclor-1260 0.250 mg/kg 1.1E-07 {mag/kg/day) 2.0E+00 (ma/kgiday)' 2.1E-07 1.3E-06 (mg/kg/day) NA (mg/kg/day}
Exp. Route Total 2.1E-05 0.4
Exposure Point Total 2.2E-04 5.3
Exposure Medium Total 2.2E-04 53
Air UX0 32 Inhalation Arsenic 10E-8 mg/m? 8.5E-10 (mg/im?) 4.3E-03 {ugim?)! 3.7€-09 9.9E-09 (mg/m?) 1.5E-05 {mg/m”) 00007
Cadmium 1.6E-10 mg/m® 13E-11 (mg/m?) 1.8€-03 {ug/m?)” 2.4E-11 1.6E-1C {mg/m®) 1 0E-05 {mg/m®) 0 00002
Lead 5.9E-9 mg/m® 4 9E-10 (mgfm’) NA (ug/m’y”’ 5.7E-09 {mg/m*) NA {mg/m?)
Benzo(a)pyrene Equivalents 32E-11 mg/m’ 1.4E-11 (mg/m?) 1.1E-03 {ugim™”! 1.5E-11 RIS (mg/m?) NA {mg/m™")
Aroclor-1260 2.3E-11 mg/m® 19E-12 (mgfm?) 5.7E-04 (ug/m?’ 1AE-12 2281 {mg/m*} NA {mg/m?)
Exp. Roule Total 2.7E-09 00067
Exposure Point Total 3.7E-09 0.00C7
Exposure Medium Total 3.7E-09 0 0007
Medium Total 2.2€-04 53
Surface Soil {(under cap) Surface Soil {under cap) UX0 32 ingestion 2.3,7,8-TCDD Equivalents 8.9E-5 mag/kg 9.8E-11 (mg/kg/day) 1.3E+05 (mg/kgiday)” 1.3E-05 1.1E-08 (mg/kg/day) 1 0E-09 (markg/day) 11
Arsenic 681 mgrkg 7 5E-05 (mg/kgrday) 1.5E+00 (ma/kg/day) ' 11E-04 8.7E-04 (mg/xg/day) 3 0E-04 (mg/kg/day) 29
Cadmium 69.0 malkg 7.6E-05 (mg/kg/day} NA (mg/kg/day) ' 8.8E-04 (mg/kg/day) 1.0E-03 (mg/kg/day) 08
Lead 1,672 mglkg 1.8E-03 (mg/kg/day) NA (mg/kgiday)” 2.1E-02 (mg/kg/day) NA (mgrkg/day) -
Mercury 3.30 mg/kg 3.6E-08 (mg/kg/day) NA (ma/kg/day)" 4.2E-05 (mglka/day) 3.0E-04 (mg/kg/day) 0.1
Zinc 3,500 mgikg 3.8E-03 {mg/kg/day) NA (mg/kgiday)’' 4.5€-02 {mg/kg/day) 3.0E-01 (mg/kg/day) 0.1
Aroclor-1260 B.0OC mg/kg 8.8E-06 (mg/kgiday) 2.0E+00 (mg/ka/day) " 1.8E-05 1.0E-04 {mg/kg/day) NA (mg/kg/day)
Exp. Route Total 1.4E-04 5.2
Dermal 2,3.7,.8-TCDD Equivalents 8.9E-5 mag/kg 8.2E-12 (mg/kg/day} 1.3E405 {mg/kg/day)”' 1.1E-06 9.8E-11 (mg/kg/day) 1.0E-0¢ (mg/kg/day) 0.10
Arsenic 68.1 mg/kg 6.3E-06 (mglkg/day) 1.5E400 (mg/kgiday)”! 9.4E-06 7.3E-05 (mgfkg/day) J.0E-04 (ma/kg/day) 02
Cadmium 69.0 mg/kg 2.1E-07 {mg/kg/day) NA ({mg/kg/day)” 2.5E-08 (mgrkg/day) 2.5E-05 (mg/kg/day} 0.10
Lead 1,672 mg/kg 0.0E+00 (mg/kg/day) NA {mgrkg/day)" 0.0E+00 {mg/kg/day) NA {mg/kgiaay)
Mercury 3.30 mg/kg 1.0£-08 (mg/kgiday) NA (mgrkg/day)’ 1.26-07 {mg/kg/day) 21E-05 {mg/kg/day) 0.006
Zinc 3,500 maglkg 1.1E-05 {mglkg/day) NA {mgrkg/day) " 1.3E-04 (mg/kg/day) 3.0E-01 (mg/kg/day) 0.0004
Aroclor-1260 8.00 mg/kg 3.4E-06 {mglkg/day} 2.0E+00 (mg/kgiday)" 6.9E-06 4.0E-05 (mafkg/day) NA {mglkg/day)
Exp. Route Total 1.7E-05 04
Exposure Point Total 1.6E-04 57
Exposure Medium Tolal 1.6E-04 57
Air UXO 32 Inhalation 2,3,7.8-TCDD Equivalents 8.1E-15 mg/m® 6.7E-16 {mg/m®) 3.8E+01 {ug/m?y! 2.5€-11 7.8E-15 (mgfm?) 4.0E-08 {mg/m") 0 0000002
Arsenic 6.2E-9 mg/m® 51E-10 (ma/m?) 4.3E-03 {ug/my’' 2.2E-08 5.9E-09 (ma/m?) 1.5E-05 (mg/im™ 00004
Cadmium 6.3E-9 mg/m® 5.2E-10 {rng/m°) 1.8E-03 {(ug/m™y’! 9.3E-10 6.0E-08 (mg/m®} 1 0E-05 {mgim?) 0.0006
Lead 1.5E-7 mg/m® 1.2E-08 (mg/m?) NA (ugtm®y! 1.5E-07 (mg/m?) NA (mg/m?)
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CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES
UXO 32, INDIAN HEAD, MARYLAND
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[Scenario Timeframa: Future
Raceptor Population: Resident
Receptor Age: Child
Madium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk || Intake/Exposure Concentration RID/RIC Hazard Quotient
Valug Units Value Units Value Units Value Units
Mercury 3.0E-10 mg/m® 2.5E-11 (mg/m?) NA (ug/my! 2.9E-10 (mg/m®) 3.0E-05 {mg/m?) 0.000010
Zinc 3.2E-7 mg/m® 2.6E-08 (mg/m?) NA (ugim?”! 3.1E-07 (mg/m?} NA (mg/m®)
Aroclor-1260 7.3E-10 mg/m? 6.0E-11 {mg/m®) 5.7E-04 {ug/m?)"! 3.4E-11 7.0E-10 (mg/m®) NA (mg/m¥
Exp. Route Total 3.2E-09 0.001
Exposure Point Total 3.2E-09 0.001
Exposure Medium Total 3.2E-09 0.001
Medium Total 1.6E-04 57
[Surface Soil (future) Surface Soil (future) UXO 32 Ingestion 2,3,7,8-TCOD Equivalenls B.9E-5 myglkg 9.8E-11 {mg/kg/day) 1.3E+05 (mg/kg/day)’' 1.3E-05 1.1E-09 {mg/kg/day) 1.0E-09 (mg/kg/day) 11
Arsenic 143 mg/kg 1.66-04 (mg/kg/day) 1.56+00 (mglkg/day)' 2.4E-04 1.8E-03 {mg/kg/day) 3.0E-04 (mg/ka/day) 6.1
Gadmium 13.1 mg/kg 1.4E-05 (mg/kg/day) NA (mg/kgiday)' 1.76-04 (mg/kg/day} 1.0E-03 (mg/kg/day) 0.2
Lead 503 ma/kg 5.5€-04 (mg/kg/day) NA (mg/kgrday)’ 6.4E-03 (mglkg/day) NA (mag/kg/day)
Mercury 3.30 mg/kg 3.6E-06 (mag/kgiday) NA (ma/kg/day)” 4.2£-05 (mg/kg/day) 3.0E-04 {mg/kg/day) 0.1
Zing 3,500 mg/kg 3,8E-03 (mg/kg/day) NA (mg/kg/day)’ 4.5€-02 (mg/kg/day) 3.0E-01 {mg/kg/day) 0t
Benzo(a)pyrene Equivalents 0.360 mg/kg 2.1E-08 (mg/kg/day) 7.3E+00 {mgrkg/day) 1.5E-05 4.6E-06 (mgikg/day) NA (mgrkgiday)
Aroclor-1260 4.40 mg/kg 4.8E-06 {mg/kg/day) 2.0E+00 (mg/kg/day)’ 9.6E-06 5.6E-05 (mg/kg/day) NA (mgrkg/day)
Exp. Rouls Total 2.7€-04 7.7
Dermal 2,3,7.8-TCDD Equivalents B.9E-5 mg'kg 8.2E-12 (mg/kg/day) 1.3E+05 (mglkgroay)’ 1.1E-06 9 B6E-11 {mg/kg/day) 1.0E-09 (mg/kg/day) 010
Arsenic 143 mg/kg 1.3E-05 {mgrkg/day) 156400 (mglkgiday) "' 2.0E-05 1.56-04 (mgrkgiday) 3 0F-04 (mgrkg/day) as
Cadmium 131 mg/kg 4.0E-08 (mgrkg/day) NA (ma/kgiday)” 4 7E-07 (mg/kg/day) 2 5E-05 (mgrkg/day) 0.02
Lead 503 mg/kg 0.0E+00 {(ma/kgtday) NA (mg/kg/day)’ 0.0E+00 (mgrkg/day) NA (mag/kg/day)
Mercury 3.30 mg/kg 1.0E-08 (mg/kg/day) NA {matkg/day) 1.2E-07 (mglkg/day) 2.1E-05 {mg/kg/day) 0.006
Zinc 3.500 mg/kg 1.1E-05 (mg/kg/day) NA {mgrkg/day) - 1.3€-04 (mgikg/day) 3.0E-01 {mg/kg/day) 0.0004
Benzo(a)pyrene Equivalents 0.360 mg/kg 7.7€-07 (mgr/kg/day) 7.3E+00 (magrkg/day)’ 5.6E-06 1.7E-06 (mgrkg/day) NA (my/kg/day)
Aroclor-1260 4.40 mg/kg 1.9E-06 {mg/kg/day) 2.0E+00 (mg/kg/day)" 3.8E-06 22E-05 (mo/kg/day) NA {mg/kg/day)
Exp. Route Total 3.0E-05 06
Exposure Paint Total 3.0E-04 8.3
Exposure Medium Total 3.0E-04 83
Air UXO 32 Inhalation 2,3,7.8-TCDD Equivalents 8.1E-15 mg/m® 6.7E-16 (mg/m?) 3.8E+01 (ug/m?y! 2.5E-11 7.8E-15 {mg/m?) 4.0€-08 {mg/m’) 0.0000002
Arsenic 1.3E-8 mg/m® 1.1E-09 (mg/m?) 4.3E-03 {ug/im®y’ 4.6E-09 1.2E-08 (mg/m®) 1.5E-05 (mg/m®} 0.0008
Cadmium 1.2E-9 mg/m® 9.8E-11 (mg/m®) 1.8E-03 (ug/m?y! 1.8E-10 1.1E-08 (mg/m®) 1.0E-05 (mg/m?) 0.0001
Lead 4.6E-8 mg/m® 3.8E-09 (mg/m¥ NA (ugim?)! 4 4E-08 (mg/m?) NA (mg/m?)
Mercury 3.0E-10 mg/m?® 2.5E-11 (mg/m?) NA (ug/m?y! 2.9E-10 (mg/m® 3.0E-05 (mg/m?) ' 0.00010
Zinc 3.2E-7 mg/m® 2.6E-08 (mg/m®) NA (ug/m¥' 3.1E-07 (mg/im®) NA (mg/m?)
Benzo(a)pyrene Equivalents 3.3E-11 mg/m® 1.4E-11 (mg/m?) 1.1E-08 (ug/m?y! 1.6E-11 31E-11 (mg/m?) NA {mg/m?)
Aroclor-1260 4.0E-10 mg/m® 3.3E-11 (mg/m?) 5.7E-04 {ug/m®y’ 1.9E-11 3.8E-10 (mg/m®} NA (mg/m®)
Exp. Route Total 4.8E-09 0.0010
Exposure Point Total 4.8E-09 0.0010
Exposure Medium Total 4.8E-09 0.0010
Medium Tolal 3.0E-04 8.3
Subsurface Soil Subsurtace Soil UXO 32 Ingestion Aluminum 4,820 mg/kg 5.3E-03 (mg/kg/day) NA {mg/kg/day) 6.2€-02 (mglkg/day) 1.0E+00 {mg/kg/day) 0.06
Arsenic 110 mg/kg 1.2E-04 (mg/kg/day) 1.5E+00 {mgrkg/day)”’ 1.8E-04 1.4E-03 (mg/kg/day) J.0E-04 {mg/kg/day) 47
Cobalt 18.9 mg/kg 21€-05 (mgrkg/day) NA (mg/kg/day) " 2.4E-04 (mg/kg/day) 3.0E-04 {mgrkg/day) 08
Iron 9,742 mg/kg 11E-02 (mg/kg/day) NA (mg/kg/day)”’ 1 2E-01 (mgikg/day) 7 0E-01 (mgikg/day) 02
Manganese 122 mg/kg 1.3E-04 (mg/kg/day) NA (mgrkg/day)” 1.6E-03 (mg/xg/day) 2.4E.02 {mg/kg/day) 0.08
Vanadium 27.4 mg/ky 3.0E-05 (mg/kg/day) NA {mg/kg/day) 3.5E-04 {mg/xg/day) 5.0E-03 {mg/kg/day) 0.07
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[Scenario Timeframe: Future
Receptor Population: Resident
Receptar Age: Child
Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk || Intake/Exposure Concentration RID/RIC Hazard Quotient
Value Unils Value Units Value Units Value Units
Benzo{a)pyrene Equivalents 0.480 mag/kg 2.8E-06 (mg/kgrday) 7.3E+00 (mg/kg/dayy" 2.0E-05 6.1E-06 {mg/kg/day) NA (mgrkg/day)
Exp. Route Tolal 2.0E-04 5.9
Dermal Alurninum 4,820 mgikg 1.5E-05 (mg/kg/day) NA ({mg/kg/day)' 1.7E-04 (mg/kg/day) 1.0E+00 (ma/kg/day) 0.0002
Arsenic 110 mg/kg 1.0E-05 (mg/kg/day) 1.5E+00 (mg/kg/day)’' 1.5E-05 12E-04 (mgikg/day) 3 0E-04 {mg/kg/day) 0.4
Cobalt 18.9 mg/kg 5.8E-08 (mg/kg/day) NA (mg/kg/day)’' 6.8E-07 {mg/kg/day) 3.0E-04 (mg/kg/day) 0002
Iron 9.742 mg/kg 3.0E-05 {mg/kg/tay) NA (mg/kgiday) ' 3.5E-04 (mgrkg/day) 7.0E-01 {mg/kg/day) 0.0005
Manganese 122 mg/kg 3.7E-07 (mg/kg/day) NA (mg/kg/day)”! 4 4E-06 (mglkg/day) 9.6€-04 {mg/kg/day) 0.005
Vanadium 27.4 mylkg 8.4E-08 (mgfkg/day) NA (mgfkgrday)” §.8E-07 (mg/kg/day) 5.0E-03 (mg/kg/day) Q0002
Benzo(a)pyrene Equivalents 0.480 mglkg 1.0E-06 (mgl/kg/day} 7.3E+00 (ma/kg/day)! 7.5E-06 2.2E-06 (mg/kg/day) NA (mg/kg/day)
Exp. Route Tolal 2.3E-05 04
Exposure Point Total 2.2E-04 63
Exposure Medium Total 2.2E-04 63
Air UX0 32 Inhatation Aluminum 4.4E7 mg/m® 36E-08 (mg/m®) NA (ug/m®y* 4.2€E-07 (mg/m?} 5.0E-03 (mg/m®) 0.00008
Arsanic 1.0E-8 mg/m?® 8.2E-10 (mg/m®) 4.3€-08 (ugim?y* 3.5E-09 9.6E-08 (mg/m?} 1.5€-05 (mg/m®) 0.0006
Cobalt 1.7E-9 mg/m® 1.4E-10 (mg/m?) 9.0E-03 (ug/im™y! 1.3€-09 1.6E-09 (mg/m?) 6.0E-06 {mg/m?) 0.0003
Iron 8.9E-7 mg/m® 7.3E-08 {mg/m?) NA (ug/im®y” 8.5E-07 {mg/m®} NA (mg/m?)
Manganese 1.1E-8 mg/m® 9.1E-10 {mg/m?) NA (ug/m®* 1.1E-08 (mg/m®} 50E-05 ° (mg/m®) 0.0002
Vanadium 2.5E-9 mg/m’ 2.0E-10 (mg/m) NA {ug/m’y” 2 4E-09 (mg/m?) NA (mg/m%)
Benzo(a)pyrene Equivalents 4.4E-11 mg/m? 1.9E-71 (mg/m®) 1 1E-03 {ug/m’y’! 2.1E-11 4 2E-11 (mgim?) NA (mg/m?}
Exp. Route Total 4 8E-09 0.001
Exposure Point Total 4.8E-09 0.001
Exposure Medium Total 4.8E-09 0.001
Medium Tolal 2.2E.04 63
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Scenario Timeframe: Future
Receptor Population: Resident
Recepter Age: Adult
Medium Exposure Medium Exposure Point Exposure Roule Chemical of EPC Cancer Risk Calculations Non-Cancet Hazard Calculations
Potential Goncern Valus Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk || !ntake/Exposure Concentration RID/AIC Hazard Quotient
Value Units Value Units Value Unils Value Units
Surtace Soil (current) Surface Soil {current) UXo 32 Ingestion Arsenic 114 mglkg 5.4E-05 {mgfkg/day) 1.5E+00 {magrkg/day)” 8.0E-05 1.6E-04 {mg/kg/day) 3 0E-04 (ma/kgiday) 05
Cadmium 1.80 mg/kg 8.5€-07 (mg/kg/day) NA (mg/kg/day)” 2.5E-08 (mg/kg/day) 1.0E-03 {mg/kg/day) 0.002
Lead 65.1 mglkg 3.1E-05 (mgrkg/day) NA (mgrkg/day)' 8.9E-05 {mg/kg/day) NA (mgrkg/day)
Benzo(a)pyrene Equivalents 0.350 mg/kg 3.0E-07 (mg/kg/day) 7.3E+00 {mg/kg/day)” 2.2E-08 4.8E-07 (mg/kg/day} NA (mg/kg/day)
Aroclor-1260 0.250 mg/kg 12E-07 (mgrkg/day) 2 0E+00 (mg/ka/day)y" 2.3€-07 3.4E-07 {mg/kg/day) NA (mg/korday)
Exp. Roule Total 8.3E-05 05
Dermal Arsenic 114 mglkg 6.4E-06 (mg/kg/day) 1.56+00 (mg/kg/day) 9.6E-06 1.9€-05 (mgrkg/day) 3.0E-04 (mgrka/day) 0.06
Cadmium 1.80 mg/kg 3.4E-09 (mg/kg/day) NA (mg/kg/day) ' 3.8E-09 {markg/day) 2.5E-05 (mg/kg/day) €.0004
Lead 85.1 mg/kg 0.0E+00 (ma/kg/day) NA {mgrkg/day) 0.0E+00 (mg/kg/day) NA {mg/kg/day)
Benzo(a)pyrene Equivalents 0.350 malkg 1.6E€-07 ({markg/day) 7.3E400 (mgrkgrday) ' 1.1E-08 2 5E-07 (mg/kg/day) NA (mg/kg/day)
Aroclor-1260 0.250 mglkg 6.6€-08 (mg/kg/day) 2.0E+00 (mgfkg/day) 1.3E-07 1.9€-07 (mgrkg/day) NA {mgrkalday)
Exp. Rouls Total 1.1E-05 0.08
Exposure Point Total 94E-05 06
Exposure Medium Tolal 9.4E-05 06
Air UX0 32 Inhalation Arsenic 1.0E-8 mg/m® 3.4E-09 {mg/m?) 4.3€-03 (ugrm®)! 1.5E-08 9.9E-09 (mg/m?) 1.5E-05 (mg/m?) 0.0007
Cadmium 1.6€-10 mg/m® 5.4E-11 (mg/m?) 1.8E-03 (ug/m?y! 9.7E-11 1.6E-10 (mg/m?) 1.0E-05 {mg/m”) 0.00002
Lead 5.9€-9 mg/m® 1.9E-09 {mg/m?) NA {ugm?)" 57E-0% {mg/m?) NA {mg/m®)
Benzo(a)pyrene Equivalents 3.2E-11 mg/m® 1.9E-11 (mg/m?) 1.1E-03 {ug/m®’' 21E-1 3E-11 (mg/m*} NA {mg/m%)
Aroclor-1260 2.3E-11 mg/m® 7.5g-12 {mg/m?) 57E-04 {ug/m®)" 4.3E-12 2.2E-11 {mg/m®) NA {mg/m®}
Exp. Route Total 1.5E-08 0.0007
Exposure Point Tolal 1.5E-08 0.0007
Exposure Medium Tolal 1.5E-08 0.0007
Medium Total 9.4E-05 086
Surface Soil (under cap) Surface Soil (under cap) UX0 32 Ingestion 2,3,7,8-TCDD Equivalents B 9E-5 mgrkg 4.2E-11 {mg/kg/day) 1.3E+05 {mgrkg/day)' 5.4E-06 1.2E-10 {mg/kg/day) 1.0E-09 {mg/kgiday) 0.1
Arsenic 68.1 mg/kg 3.2E-05 (mg/kgiday) 1.5E400 {mgrkg/day) "' 4 8E-05 9.3E-05 (mag/kg/day) 3.0E-04 {mg/kgiday) 03
Cadmium 69.0 mglkg 3.2E-05 {mg/kg/day) NA (mgrkg/day)” 9.5E-05 (rg/kg/day) 1.0E-03 (mg/kg/day) 0.1
Lead 1,672 mglkg 7.9E-04 (mg/kg/day) NA (mg/kg/day)’ 2.3E-03 (mg/kg/day) NA (mg/kg/day)
Mercury 3.30 mg/kg 1.5E-06 {mg/kg/day) NA {mg/kg/day)"* 4 5E-06 (mg/kg/day) 3.0E-04 (mg/kgiday) 0.02
Zinc 3,500 mo/kg 1.6€-03 (mg/kg/day) NA (mg/kgiday)”! 4.8E-03 (mg/kgiday)} 3.0E-01 (mg/kg/day) 0.02
Aroclor-1280 8.00 mglkg 3.8E-06 {mg/kg/day) 2.0E+00 {mg/kg/day) ' 7.5E-06 1.1E-05 (mg/kg/day) NA {mg/kg/day)
Exp. Roule Total 6.1E-05 0.6
Dermal 2.3.7,8-TCDD Equivalents 8.9E-5 mgikg S.0E-12 (mg/kg/day) 1.3E+05 {mgrkg/day) ! 8.5E-07 1.5E-11 (mg/kg/day) 1.0E-09 (mg/kg/day) 0.01
Arsenic 88.1 mg/kg 3.8E-06 (mg/kg/day) 1.5E+00 (mg/kg/day)’ 5.7E-06 1.1E-05 {mgrkgiday) 3.0E-04 {mg/kgiday) 004
Cadmium 69.0 mgrkg 1.3€-07 (mg/kg/day) NA (mg/kgrday)”! 3.8E-07 {mg/kg/day) 2.5E-05 (mg/kg/day) 0.02
Lead 1672 ma/kg 0.0E+00 (ma/kg/day) NA (mgrkg/day) " 0.0E+00 (mglkg/day) NA {mg/kg/day)
Mercury 3.30 mg/kg 6.2E-09 {mg/kg/day) NA (mg/xg/day)” 1 8E-08 {mg/kglday) 2.1E-05 (ma/kg/day) 0.0009
Zinc 3.500 mg/kg 6 6E-06 (mg/kgrday) NA (mg/kg/day)” 1.9E-05 (mgrkg/day) 3.0E-01 (mg/kg/day) 000008
Aroclor-1260 8.00 mglkg 2.4E-08 (mg/kg/day) 2.0E+00 (mgrkg/day)" 4.26-06 6.1E-06 (mg/kgiday) NA (mgrkg/day)
Exp. Route Total 1.1E-05 0.07
Exposure Paint Total 7.2E-05 0.6
Exposure Madium Totai 7.2E-05 0.8
Air UXO 32 Inhalation 2,3,7,8-TCDD Equivalents B1E-15 mg/m? 2.7E-15 (mg/m?) 38E+01 {ug/m?)”’ 1.0E-10 78E-15 {mg/m?) 4.0E-08 (mg/m®) 0.0000002
Arsenic 6.2E-9 mg/m® 2.0E-09 (mg/m?) 4.3E-03 {ug/m?)! 8.8E-09 5 9E-09 (mg/m?) 1.5E-05 (mg/m?) 00004
Cadmium 6.3E-9 ma/m’ 2.1E-09 (mg/m®) 1.8€-03 (ugim®)! 3.7E-09 6.0E-09 (mg/m?) 1.06-05 (mg/m%) 0.0006
Lead 1.5E-7 mg/m? 5.0E-08 {mg/m?) NA {ug/m?y* 1.5E-07 (mg/m?) NA (mg/m?)
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TABLE 7.12.RME

CALGULATION OF CHEMIGAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES
UXO 32, INDIAN HEAD, MARYLAND

PAGE 20OF 3
[Scenario Timeframe: Future
Receptor Population: Resident
Receptor Age: Adult
Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concenlration CSF/Unit Risk Cancer Risk Intake/Expasure Concenlration RID/RIC Hazard Quotieni
Value Unils Value Units Vaiuve Units Value Units
Mercury 3.0E-10 mg/m® 9.9E-11 {mg/m?) NA (ug/m’y"! 2.9E-10 (mg/m?) 3.0E-05 (mg/m®) 0.000010
Zinc 3267 mg/m? 1.0€-07 (ma/m?) NA (ug/m?)’! 3.1E-07 (mg/m?) NA (mg/m?)
Aracior-1260 7.3€-10 mg/m® 2.4E-10 (mg/m?) 5.7E-04 {ug/m®)”’ 1.4E-10 7.0E-10 (mg/m?) NA (mg/m?)
Exp. Route Total 1.3E-08 0.001
Exposure Paint Total 13E-08 0.001
Exposure Medium Total 13E-08 0.001
Medium Totat 7 2E-05 08
Surface Soil (future) Suriace Soil (future) UX0 32 Ingestion 2,3,7,8-TCDD Equivalents 8.9E-5 mg/kg 4.2E-11 (mglkg/day) 1.36405 (mgrkgiday)' 54E-08 1.2E-10 (mg/kg/day) 1.0E-09 (mg/kg/day) 01
Arsenic 143 mglkg 8.7E-05 {markg/day) 1.5E+00 (mg/kgiday)”' 10E-04 2.0E-04 (ma/kg/day) 3.0E-04 (mg/kg/day) 0.7
Cadmium 131 mgikg 6.2E-06 (mg/kgrday) NA {mgrkg/day) 1.8E-05 (mg/kg/day) 1.0E-03 (mg/kg/day) 0.02
Lead 503 mg/kg 2.4E-04 (mg/kg/day) NA {mg/kg/day)' 6.9E-04 ({mg/ka/day} NA {mg/kg/day)
Mercury 3.30 mg/kg 1.5E-08 (mg/kg/day) NA (markgrday) 4.5E-08 (mg/kg/day) 3.0E-04 {mg/kg/day) 0.02
Zinc 3,500 mg/kg 1.6E-03 {mg/kg/day) NA {mg/kg/day)’' 4.8E-03 (mg/kg/day) 3.0E-01 (malkg/day) 0.02
Benzo(a)pyrene Equivalenls 0.360 mg/kg 3.1E-07 {mg/kg/day) 7.3E+00 {mg/kg/day)” 2.3E-06 4.9E-07 (mg/kg/day) NA (markg/day)
Aroclor-1260 4.40 my/kg 2.1E-06 (mg/kg/day) 2.0E+00 (mg/kg/day)! 4.1E-08 6.0E-06 (mglkg/day) NA {mg/kg/day)
Exp. Roule Total 1.1E-04 0.8
Dermal 2.3,7 8-TCDD Equivalents 8.9E-5 matkg 5.0E-12 (mglkgiday) 1.3E+05 (mgrkg/day)’ 65E-07 1.5E-11 (mgrkg/day) 1.0E-09 (mgrkg/day) 0.01
Arsenic 143 mgrkg 8.0E-06 (mg/kg/day) 1.5E+00 {mgikg/day)” 1.2E-08 2.38-05 (mg/kg/day) 3.0E-04 (mgrkg/day) 0.08
Cadmium 13.1 mg/kg 2.5E-08 (mgfkglday) NA ({mgrkg/day)” 7.2€-08 {mgtkg/day) 2.5E-05 {mgrkg/day) 0.00
Lead 503 mg/kg 0.0E+00 (markg/day) NA (mgrkgiday)’ 0.05+00 (mg/kg/day) NA (mgrkgiday)
Mercury 3.30 mg/kg 6.2E-08 {mgfkg/day) NA (mg/kg/day) ' 1.8E-08 (mgrkg/day) 2.1€-05 (mg/kg/day) 0.0009
Zinc 3,500 mglkg 8 6E-06 {mglkg/day) NA (mgrkg/day) ' T.9E-C5 (mga/kg/day) 3.0E-01 (mgikg/day) 0 00008
Benzo(a)pyrene Equivalsnts 0.360 ma/lkg 1.6E-07 (mg/kgiday) 7.3E+00 (mgikgiday)’ 1.2E-06 2 6E-07 (mgrkgiday) NA (markg/day)
Araclor-1260 4.40 ma‘kg 1.2E-08 (mgrkarday) 2.0E+00 {mgrkg/day; 2 3E-06 3.4E-08 ({mg/kg/day) NA {mg/kg/day)
Exp. Route Total 1.3E-05 0.10
Exposure Point Total 1.3E-04 09
Exposure Medium Total 1.3E-04 [o<]
Air UX0 32 \nhalation 2,3,7,8-TCDD Equivalents 8.1E-15 mg/m* 2.7E-15 (mg/m?) 3.8E+01 (ug/m?)"* 1.0E-10 7.8E-15 (mg/m?} 4.0E-08 {mg/m?) 0.0000002
Arsenic 1.3E-8 mg/m® 4.3E-09 {mg/m?) 4.3E-03 {ug/m?y’! 1.3E-08 1.2E-08 (mg/m?) 1.5E-05 (mg/m?) 0.0008
Cadmium 1.2E-9 mg/m’ 3.9E-10 {mg/m?) 1 8E-03 (ug/m®y’! 7.9E-10 1.1E-09 (mg/m?) 1.0E-05 (mg/m?) 00001
Lead 4.6E-8 mg/m? 1.5E-08 (mgim?) NA (ugim?"! 4.4E-08 {mg/m?) NA (mgrm’}
Mercury 3.0E-10 mg/m’ 9.9E-11 (mg/m?) NA {ugm®)* - 29E-10 {mg/m®) 3 0E-05 (mg/m¥) 0.000010
Zinc 3.2E-7 mg/m? 1.0E-67 {mg/m?) NA (ug/m™)" - 3.1E-07 (mg/m®) NA {mg/m®)
Benzo(a)pyrens Equivalents 3.3E-11 mg/m?® 2.0E-11 {mg/m?) 1.1E-03 (ug/im?y’! 22E-11 31E-11 (mgrm?) NA {mg/m®)
Aroclor-1260 4.0E-10 mg/m? 1.36-10 (mg/m?) 5.7E-04 {ug/m®y! 7.5E-11 3.8E-10 (mg/m®?) NA (mg/m?)
Exp. Route Total 1.9E-08 0.0010
Exposure Point Total 1.8E-08 0.0010
Exposure Medium Total 1.9E-c8 00010
Medium Total 1.3E-04 Q.9
Subsurface Sail Subsurtace Soil UX0 32 Ingestion Aluminum 4,820 mg/kg 2.3E-03 (mg/kg/day} NA (mg/kgiday)' 8.6E-03 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.007
Arsenic 110 mafkg 5.2E-05 (mgrkgiday) 1.5E+00 (ma/kg/day)”' 7.7E-05 1.5€-04 (markg/day) 3.0E-04 (markg/day) 0.5
Cobalt 18.9 mgkg B.9E-06 (mg/kg/day) NA (mgrkg/day)” - 2.6€-05 (mg/kgiday) 3 0E-04 (mg/kg/day) .09
Iron 9,742 mg/kg 4.86E-03 (ma/kg/day) NA {mgrkgiday)' 1.3€-02 {mg/kg/day) 7.0E-01 {mg/kg/day) 0.02
Manganese t22 mg/kg 5.7E-05 {malkg/day) NA (mgrkg/day)’ 1.7E-04 (mg/kg/day) 2.4€-02 (mg/kg/day) 0.007
Vanadium 27.4 mgrkg 1.3E-05 (mg/kg/day) NA {mg/kg/day)”! 3 8E-05 (mgrkg/day) 5.0E-03 © (mg/kg/day) 0.008
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TABLE 7.12.AME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURES

UXO 32, INDIAN HEAD, MARYLAND

PAGE 3 OF 3
Scenario Timeframe: Future
Receptor Population: Resident
Receptor Age: Adult
Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculalions
Potential Concern Value Units intake/Exposure Concentralion CSF/Unit Risk Cancer Risk Intake/Exposure Concenlration AID/RIC Hazard Quolient
Value Units Value Units Value Unils Value Unils
Benzo(a)pyrene Equivalenls 0.480 mg/kg 4.1E-07 {mgfkg/day) 7.3E+00 (mg/kg/day) 3.0E-06 6.6E-07 (mq/kg/day) NA (mg/kgiday)
Exp. Route Total 8.1E-05 0.6
Darmal Aluminum 4,820, mg/kg 9.0E-06 (mg/kgiday) NA (mg/kgiday)! 2 6E-05 (mg/kgrday) 1.0E+00 (mgrkg/day) 000003
Arsenic 110 mg/kg 6.2E-08 (mg/kg/day) 1.5E+00 (mg/kg/day) 9.3E-06 1.8E-05 (ma/kg/day) 3.0E-04 (myg/kg/day) 0.06
Coball 18.9 mg/kg 3 5E-08 (mg/kg/day) NA (mg/kglday) " - 1.0E-07 (mgrkg/day) 30E-04 (mg/kg/day} 0.0003
Iron 9,742 ma/kg 1.8E-05 (mg/kg/day) NA (mg/kg/day)” 5.3E-05 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.00008
Manganese 122 mg/kg 2.3E-07 (mg/kgrday) NA {mg/kgrday)" 8.7E-07 (mg/kg/day) 9.6E-04 {mg/kg/day) 0.0007
Vanadium 274 mg/kg 5.1E-08 {mg/kg/day) NA (mgrkg/day)’ 1.5€-07 (mgrkg/day) 5.0E-03 (mg/kg/day) 0.00003
Benzo(a)pyrene Equivatents 0.480 mg/kg 21E.07 {mg/kg/day) 7.3E+00 (mg/kg/day) " 1.6E-06 3.4E-07 (mg/kg/day) NA {mg/kg/day)
Exp. Route Total 1.1E-05 0.08
Exposure Point Total 9.1E-05 07
Exposure Medium Total 9.1E-05 0.7
Al UX0 32 Inhalation Aluminum 44E7 mg/m® 1.4E-07 (mg/m?) NA {ug/m?y! 4.2€-07 (mg/m®) 5.0€-03 (mgim?) 0.00008
Arsenic 1.0E-8 mg/m’ 3.3E-09 (mg/m?) 4.3E-03 (ugim?)"! 1.4E-08 9.6E-09 (mg/m?) 1.5€-05 (mg/m% ©.0006
Cobalt 1.7E-9 mg/m® 5.6E-10 {mg/m?) 9.02-03 (ugimy? 51E-09 1.6E-09 (mg/m?) 6.0E-06 {mgim?) 0.0003
lron 8.9E-7 mg/m? 2.9E-07 (mg/m?) NA {ugm™y? 8.5E-07 {mg/m?) NA (mg/m?)
Manganese 1.9E-8 mg/m? 3 6E-09 {ma/m?) NA (ug/m®y! 1.1E-08 {mg/m?) 5.0E-05 (mg/m?) 00002
Vanadium 2.5€-9 mg/m® 8.2E-10 {mg/m?) NA (ug/m?y! 24E-09 (mg/m?) NA (mg/m%
Benzo(a)pyrene Equivalents 4.4E-11 mg/m® 2.6E-11 {mg/m?) 1.1E-03 {ug/m?)” 2.9E-11 42E-11 (mg/m®) NA (mg/m%)
Exp. Route Total 1.9E-08 0.001
Exposure Point Total 1.9E-08 0.001
Exposure Medium Total 1.9E-08 0.001
Medium Total 9.1€-05 0.7
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TABLE 9.1.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES

UXO 32, INDIAN HEAD, MARYLAND

PAGE 1 OF 3
Scenario Timeframe: Currenl/Future
Receptor Population: Construction Worker
Receptor Age: Adult
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Ingestion inhalation Dermal External Exposure Primary Ingestion inhalation Dermat Exposure
(Radiation) Routes Total Target Organ(s) Routes Tolal
Surface Soil (current) Surface Soil (current) UXO 32 Arsenic 8E-08 - 7E-07 9E-06 Skin, CVS 1 0.1 1
Cadmium: - .- Kidney 0.01 0.0007 0.01
Lead -- - - NA -
Benzo(a)ayrene Equivalents 1E-07 - 5E-08 2E-07 NA - -
Araclor-1260 2E-08 - 1E-08 3E-08 NA
Chemical Total 8E-06 - 8E-07 - 9£-06 1 - 0.1 1
Exposure Point Total 9E-06 1
Exposure Medium Total 9E-06 1
Air UXO 32 Arsenic - 1E-06 - 1E-06 NA - 1 - 1
Cadmium 7E-09 7E-09 Kidney 0.03 - 0.03
Lead -- - -- NA - - --
Benzo(a)pyrene Equivalents - SE-10 - 9E-10 NA - -
Aroclor-1260 - 3E-10 3E-10 NA
Chemical Total - 1E-06 1E-06 - 1 - - 1
Exposure Point Total 1E-06 1
Exposure Medium Total 1E-06 1
Medium Total 1E-05 3
Surface Soil (under cap) Surface Soil (under cap) UX0 32 2,3,7,8-TCDD Eguivalents SE-07 - 5E-08 - 6E-07 NA 0.3 -- 0.03 0.3
Arsenic 5E-06 - 4E-07 - 5E-06 Skin, CVS 0.7 0.07 0.8
Cadmium -- -- Kidney 0.2 .03 0.2
Lead - - - - NA
Mercury - - - Autoimmune 0.04 0.002 0.04
Zinc - - - - - Blood 0.04 - 0.0001 0.04
. Araclor-1260 7€-07 - 3E-07 - 1E-06 NA - - - -
Chemical Total 6E-06 - 8E-07 - 7E-06 1 - 0.1 1
Exposure Point Total 7E-06 1
Exposure Medium Total 7E-08 1
Air UXO 32 2,3,7,8-TCDD Equivalents - 8E-09 . 8E-09 NA 0.0004 0.0004
Arsenic 7E-07 - - 7E-07 NA 07 0.7
Cadmium - 3E-07 - 3E-07 Kidney 1 - 1
Lead - - - - NA -
Mercury - - - CNS, Kidney 0.02 - 0.02
Zinc - - -- NA - -
Aroclor-1260 - 1E-08 - - 1E-08 NA
Chemical Total - 1E-06 - - 1E-06 2 2
Exposure Point Total 1E-06 2
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TABLE 9.1.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURES
UXO 32, INDIAN HEAD, MARYLAND

PAGE 2 OF 3
Scenario Timeframe: Currenv/Future
Receptor Population: Construction Worker
Receptor Age: Aduft
Medium Exposure Exposure Chemical Carcinogenic Risk Nen-Carcinogenic Hazard Quotient
Medium Point of Patential
Concern [ngestion Inhalation Dermal External Exposure Primary Ingestion Inhatation Dermai Exposure
{Radiation) Routes Total Target Organ(s) Routes Total
Exposure Medium Total 1E-06 2
Medium Total 8E-06 3
Surface Soil (future) Surface Soil (future) UXO 32 2,3,7,8-TCDD Equivalents 5E-07 -- 5E-08 - 8E-07 NA 0.3 0.03 0.3
Arsenic 1E-05 -- 9E-07 -~ 1E-05 Skin, CVS 2 - 0.14 2
Cadmium -- - - - Kidney 0.04 0.01 0.0
Lead - - - -- NA - --
Mercury -- - - Autoimmune 0.04 0.002 0.04
Zinc - - - Blood 0.04 - 0.0001 0.04
Benzo(a)pyrene Equivalents 1E-07 - 5E-08 - 2E-07 NA
Aroclar-1260 4E-07 2E-07 6E-07 NA -
Chemical Tolal 1E-05 - 1E-06 - 1E-05 2 0.2 2
Exposure Point Total 1E-05 2
Exposure Medium Total 1E-05 2
Air UX0 32 2,3,7,8-TCDD Equivalents 8E-09 - - 8E-09 NA 0.0004 - 0.0004
Arsenic - 1E-06 -- 1E-06 NA 2 - - 2
Cadmium - 5E-08 - 5E-08 Kidney 0.2 0.2
Lead - - - NA - - -- -
Mercury - - - CNS, Kidney 0.02 0.02
Zinc - - - - - NA
8enzo(a)pyrene Equivalents - 9E-10 -- - 9E-10 NA -
Aroclor-1260 - 6E-09 - - 6E-09 NA - -
Chemical Total - 1E-06 - 1E-08 2 - 2
Exposure Point Total 1E-06 2
Exposure Medium Total 1E-06 2
Medium Total 1E-05 4
Subsurtace Soil Subsurface Soil UX0 32
Arsenic 8E-06 - 7E-07 - 8E-06 Skin, CVS 1 0.1 1
Benzo(a)pyrene Equivalents 2E-07 - BE-08 - 2E-07 NA - -
Chemical Total 8E-06 - 7E-07 - 9E-06 1 - 0.1 1
Exposure Point Total 9E-06 1
Exposure Medium Total 9E-06 1
Air UX0 32
Arsenic - 1E-06 - 1E-06 NA 1 1
Benzo(a)pyrene Equivalents 1E-09 - - 1E-09 NA -
(Chemical Tota! - 1E-06 - - 1E-06 1 1

12011




TABLE 9.1.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
AEASONABLE MAXIMUM EXPOSURES
UXO 32, INDIAN HEAD, MARYLAND

PAGE 3 OF 3
Scenario Timeframe: Current/Future
Receptor Population: Construction Worker
Receptor Age: Adult
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Ingestion inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
{Radiation) Routes Total Target Organ(s) Houtes Total
Exposure Poinl Total 1E-06 1

Exposure Medium Total 1E-08 1
Medium Taotal 1E-05 2
Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibiiity from Early-Life Exposure to Carcinogens (2005).
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TABLE 9.2.AME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES

UXO 32, INDIAN HEAD, MARYLAND

PAGE 1 OF 3
Scenario Timeframe: Current/Future
Receptor Population: Industrial Worker
Receptor Age: Adult
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Paoint of Potential
Concern [ngestion Inhalation Dermal External Exposure Primary Ingestion Inhatation Cermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total
Surface Soil (current) Surface Soil (current) UX0 32 Arsenic 6E-05 - 1E-05 - 7E-05 Skin, CVS 0.4 -- 0.07 0.4
Cadmium .- - - - Kidney 0.002 0.0005 0.002
Lead - - NA - - -
Benzo(a)pyrene Equivalents 9E-07 - 8E-07 2E-06 NA
Aroclor-1260 2E-07 - 2E-07 3€-07 NA - -
Chemica! Total 6E-05 - 1E-05 - 7E-05 0.4 0.07 0.4
Exposure Point Total 7E-05 0.4
Exposure Medium Total 7E-05 0.4
Air UXO 32 Arsenic - 1E-08 - - 1E-08 NA 0.0005 0.0005
Cadmium 8E-11 - 8E-11 Kidney - 0.00001 0.00001
Lead - -- -- NA - - - -
Benzo(a)pyrene Equivalents - 1E-11 18-11 NA - -
Aroclor-1260 - 4E-12 B - 4E-12 NA
Chemical Total 1E-08 - 1E-08 - 0.0005 - - 0.0005
Exposure Point Total 1E-08 0.0005
Exposure Medium Total 1E-08 0.0005
Medium Tolal 7E-05 0.4
[Surface Soil (under cap) Surface Soil (under cap) UX0 32 2,3,7,8-TCDD Equivalents 4E-06 -~ 8E-07 5E-06 NA 0.09 - 0.02 0.1
Arsenic 4E-05 - 7E-06 - 4E-05 Skin, CVS 0.2 - 0.04 0.3
Cadmium -- - - Kidney 0.1 0.02 0.1
Lead -- - NA -
Mercury - - Autoimmune 0.01 0.001 0.01
Zinc - - -- - -- Blood 0.01 - 0.00008 0.01
Aroclor-1260 6E-08 - 5E-08 - 1E-05 NA -
Chemical Total SE-05 - 1E-05 B 6E-05 0.4 - 0.08 0.5
Exposure Point Total BE-05 05
Exposure Medium Total BE-05 0.5
Air UXO 32 2,3,7,8-TCDD Equivalents - 9E-11 - 9E-11 NA - 0.0000002 0.0000002
Arsenic - 7E-09 - 7E-09 NA 0.0003 0.0003
Cadmium - 3E-09 - - 3E-09 Kidney 0.0005 - 0.0005
Lead - - - - - NA -
Mercury -- - CNS, Kidney -- Q.000008 -- 0.000008
Zinc - - - - NA -
Aroclor-1260 1E-10 ~ - 1E-10 NA - -
Chemical Total - 1E-08 - - 1E-08 0.0008 0.0008
Exposure Point Total 1E-08 0.0008
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TABLE 8.2.RME

SUMMARY OF RECEPTCR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES

UXO 32, INDIAN HEAD, MARYLAND

PAGE 2 OF 3
Scenario Timeframe: Current/Future
Receptor Popuiation: Industrial Waorker
Receptor Age: Adult
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Ingestion Inhalation Dermal External Exposure Primary ingestion tnhalation Dermal Exposure
{Radiation) Routes Total Target Organ(s) Routes Total
Exposure Medium Total 1E-08 0.0008
Medium Toral 6E-05 0.5
Surface Soil (future) Surface Soil {future) UX0 a2 2,3,7,8-TCDD Equivalents 4E-06 - 8E-07 - SE-06 NA 0.09 0.02 0.1
Arsenic 7E-05 - 1E-06 9E-05 Skin, CVS 0.5 0.09 0.6
Cadmium - -- Kidney 0.01 0.00 0.02
.|Lead - NA
Mercury - - - Autoimmune 0.01 - 0.001 0.01
Zinc - - - - Blood 0.01 - 0.00008 0.01
Benzo(a)pyrene Equivalents 9E-07 - 8E-07 2E-06 NA
Aroclor-1260 3E-06 - 3E-06 BE-06 NA -
Chemical Totai 8E-05 - 2E-05 - 1E-04 0.6 - 0.1 0.7
Exposure Point Total 1E-04 0.7
Exposure Medium Total 1E-04 07
Air UXO 32 2,3,7,8-TCOD Equivalents 9E-11 9E-11 NA 0.0000002 0.0000002
Arsenic - 2E-08 - 2E-08 NA 0.0007 0.0007
Cadmium 6E-10 - 6E-10 Kidney - 0.00009 0.00009
Lead - - - - NA - - -
Mercury - - - - CNS, Kidney 0.000008 - - 0.000008
Zinc - -- NA
Benzo(a)pyrene Equivalents - 1E-11 1E-11 NA - - -
Aroclor-1260 - BE-11 - - BE-11 NA - - -
Chemical Total - 2E-08 - - 2E-08 - 0.0008 - 0.0008
Exposure Point Total 2E-08 0.0008
E£xposure Medium Total 2E-08 0.0008
Medium Total 1E-04 0.7
Subsurface Soil Subsurface Soil UX0 32
Arsenic B6E-05 - 1E-06 7E-05 Skin, CVS 04 0.07 0.4
Benzo(a)pyrene Equivalents 1E-06 - 1E-06 2E-08 NA
Chemical Total 6E-05 - 1E-05 7E-05 0.4 - 0.07 0.4
Exposure Point Total 7E-05 0.4
Exposure Medium Total 7E-05 0.4
Air UXO 32
Arsenic - 1E-08 - - 1E-08 NA 0.0005 -- 0.0005
Benzo(a)pyrene Equivalents - 1E-11 - 1E-11 NA - --
Chemical Total - 1€-08 - - 1E-08 - 0.0005 0.0005
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TABLE 9.2.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURES
UXO 32, INDIAN HEAD, MARYLAND

PAGE 30F 3
[Scenario Timeframe: Current/Future
Receptor Population: Industrial Worker
Receptor Age: Adult
Medium Exposure ) Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermat Exposure
(Radiation) Routes Total Target Organ(s) Routes Total
Exposure Point Total 1E-08 0.0005

Exposure Medium Total 1E-08 0.0005
Medium Total 7€-05 0.4
Noles:

1 - Mutagénic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005),

12/2011




TABLE 3.3.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURES
UXO 32, INDIAN HEAD, MARYLAND

PAGE 1 OF 3
Scenario Timeframe. Future
Receptor Population: Recreational User
Receptor Age: Child
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern ingestion inhalation Dermal External Exposure Primary Ingestion {nhalalion Dermal Exposure
(Radiation) Routes Total Target Organ(s} Routes Total
Surface Soil {current) Surface Soil (current) UX0 32 Arsenic 3E-05 - 2E-06 - 3E-05 Skin, CVS 0.7 .- 0.06 0.8
Cadmium - - -- -- - - Kidney 0.003 -- 0.0004 0.004
Lead - - -- - -- NA
Benzo(a)pyrene Equivalents 2E-06 -- 8E-07 -- 3E-06 NA
Aroclor-1260 8E-08 - 3E-08 - 1E-07 NA - -
Chemical Total 3E-05 - 3E-06 - 3E-05 0.7 - 0.06 0.8
Exposure Point Total 3E-05 0.8
Exposure Medium Total . 3E-05 0.8
Air UXO 32 Arsenic - 3E-10 - - 3E-10 NA -- 0.00006 - - 0.00006
Cadmium - 2E-12 - - 2E-12 Kidney -- 0.000001 -- 0.000001
Lead - -- - - - NA - - -
Benzo(a)pyrene Equivalents - 1E-12 - - 1E-12 NA - --
Aroclor-1260 - 9E-14 .- - 9E-14 NA -- - -
Chemical Total - 3E-10 - - 3E-10 .- 0.00008 - - 0.00006
Exposure Point Totai 3E-10 0.00006
Exposure Medium Total 3E-10 0.00006
Medium Total 3E-05 0.8
Surface Soil {under cap) Surface Soil {under cap) UX0 32 2,3,7,8-TCDD Equivalents 2E-06 - 2E-07 - 2E-08 NA 0.2 0.01 0.2
Arsenic 2E-05 - 1E-06 -- 2E-05 Skin, CVS 0.4 .- 0.04 0.5
Cadmium -- - -- - - Kidney 0.1 -- 0.01 0.1
Lead - - - .- - - - NA - -
Mercury -- - -- - -- Autoimmune 0.02 -- 0.0008 0.02
Zinc -- - .- - - - Blood 0.02 -- 0.00008 0.02
Aroclor-1260 3E-06 -- 1E-06 - 4E-08 NA - - -
Chemical Total 2E-05 - 3E-06 - 2E-05 0.8 - 0.07 0.8
Exposure Point Total 2E-05 0.8
Exposure Medium Total 2E-05 0.8
Air UXO 32 2,3,7,8-TCDD Equivalents - 2E-12 -- -- 2E-12 NA .- 0.00000002 - 0.00000002
Arsenic - 2E-10 - - 2E-10 NA - 0.00003 .- 0.00003
Cadmium - 8E-11 -- - 8E-11 Kidney - 0.00005 - 0.00005
Lead - -- - - -- NA - - -
Mercury - -- - -- - - CNS, Kidney .- 0.0000008 - - 0.0000008
Zinc - - - - - - NA - - - .- -
Aroclor-1260 - 3E-12 - - 3E-12 NA .- - -
Chemical Total - 3E-10 - - 3E-10 - 0.00008 .- 0.00008
Exposure Point Total 3E-10 0.00008
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TABLE 8.3.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES
UXO 32, INDIAN HEAD, MARYLAND

PAGE 2 OF 3
Scenario Timeframe: Future
Receptor Populalion: Recreational User
Receptor Age: Child
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Paint of Potential
Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhatation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total
Exposure Medium Total 3E-10 0.00008
Medium Total 2E-05 08
Surface Soil (future) Surface Soll {tuture) UXO 32 2,3,7,8-TCDD Equivalents 2E-06 - 2E-07 2E-06 NA 0.2 0.01 0.2
Arsenic 3E-05 - 3E-08 4E-05 Skin, CVS 0.9 0.08 1.0
Cadmium -- -- Kidney 0.02 0.00 0.03
Lead - NA -
Mercury - - -- - - Autoimmune 0.02 - 0.0008 0.02
Zinc - - - - - - Blood 0.02 - 0.00006 0.02
Benzo(a)pyrene Equivalents 2E-06 -- 8E-07 -- 3E-06 NA - -
Aroclor-1260 1E-06 - 6E-07 - 2E-06 NA - - -
(Chemical Total 4E-05 - 4E-06 -- 5E-05 1 - 0.09 1
Exposure Point Total 5E-05 1
Exposure Medium Total 5E-05 1
Air UXO 32 2,3,7,8-TCDD Equivalents - 2E-12 - - 2E-12 NA 0.00000002 - 0.00000002
Arsenic - 4E-10 - - 4E-10 NA - 0.00007 - 0.00007
Cadmium - 1E-1 - -- 1E-11 Kidney - 0.000010 - - 0.000010
Lead - - - - -- NA - -
Mercury - -- - - - CNS, Kidney .- 0.0000008 - 0.0000008
Zinc - - B - NA - - -- -
Benzo(a)pyrene Equivalents - 1E-12 - - 1E-12 NA - - -
Aroclor-1260 2E-12 - 2E-12 NA - - - -
Chemical Total - 4E-10 - - 4E-10 - 0.00008 - - 0.00008
Exposure Point Total 4E-10 0.00008
Exposure Medium Total 4E-10 0.00008
Medium Total 5E-05 1
Subsurface Soil Subsurface Soil UXO 32
Arsenic 3E-05 - 2E-06 3E-05 Skin, CVS 0.7 - - 0.06 0.8
Benzo(a)pyrene Equivalents 3E-06 - 1E-06 - 4E-06 NA
Chemical Total 3E-05 - 3E-06 3&-05 0.7 0.06 0.8
Exposure Point Total 3E-05 0.8
Exposure Medium Total 3E-05 0.8
Air UXO 32
Arsenic - 3E-10 -- - 3E-10 NA 0.00005 0.00005
Benzo(a)pyrene Equivalents - 2E-12 - 2E-12 NA - - -
Chemical Total - 3E-10 - - 3E-10 - 0.0001 - 0.0001
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TABLE 9.3.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURES
UXO 32, INDIAN HEAD, MARYLAND

PAGE 3 OF 3
Scenario Timeframe: Future
Receptor Population: Recreational User
Receptor Age: Child
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
{Radiation) Routes Total Target Organ(s) Routes Total
Exposure Point Total 3E-10 0.0001

Exposure Medium Total 3E-10 0.0001

Medium Total 3E-05 0.8

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 9.4.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES

UXO 32, INDIAN HEAD, MARYLAND

PAGE 1 OF 3
Scenario Timeframe: Future
Receptor Population: Recreational User
Receptor Age: Adult
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Foint of Potential
Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermat Exposure
{Radialion) Routes Total Target Organ(s}) Routes Total
Surface Soil (current) Surface Soil (current) UXO 32 Arsenic 1E-05 - 1E-06 1E-05 Skin, CVS 0.08 0.009 0.09
Cadmium -- Kidney 0.0004 - 0.000086 0.0004
Lead - - NA
Benzo(a)pyrene Equivalents 3E-07 - 2E-07 - 5E-07 NA - -
Aroclor-1260 3E-08 - 2E-08 - 5E-08 NA - -- - -
Chemical Total 1E-08 -- 2E-06 - 1E-05 0.08 0.009 0.09
Exposure Point Total 1E-05 0.08
Exposure-Medium Tota! 1E-05 0.08
Air UXO 32 Arsenic - 1E-09 - - 1£-09 NA -- 0.00006 - - 0.00006
Cadmium - 8E-12 - - 8E-12 Kidney - 0.000001 - - 0.000001
Lead - -- - - - NA .- - -- -
Benzo(a)pyrene Equivalents - 2E-12 - -~ 2E-12 NA -- -
Aroclor-1260 - 4E-13 - 4E-13 NA -- -
Chemical Total - 1E-09 -- - 1E-09 -- 0.00008 0.00006
Exposure Point Total 1E-08 0.00006
Exposure Medium Total 1E-09 0.00006
Medium Total 1E-05 0.09
Surface Scil (under cap) Surface Soil (under cap) UX0 32 2,3,7,8-TCDD Equivalents 8E-07 - 1E-07 - SE-07 NA 0.02 - 0.002 0.02
Arsenic 7E-06 - SE-07 8E-06 Skin, CVS 0.05 -- 0.006 0.05
Cadmium - -- - - -- Kidney Q.01 - 0.002 0.02
Lead -- - - -- NA -
Mercury - - - - Autoimmune 0.002 0.0001 0.002
Zinc - - - Blood 0.002 0.000009 0.002
Aroclor-1260 1E-08 - 6E-07 - 2E-08 NA -
Chemical Total 9E-06 - 2E-06 1E-05 0.08 - 0.01 0.08
Exposure Point Total 1E-05 0.09
Exposure Medium Totai 1E-05 0.09
Air UXO 32 2,3,7,8-TCDD Equivalents - 9E-12 - 9E-12 NA 0.00000002 0.00000002
Arsenic - 7E-10 - - 7E-10 NA 0.00003 0.00003
Cadmium 3E-10 E - 3E-10 Kidney - 0.00005 0.00005
Lead - - - - NA - -
Mercury - - - - -- CNS, Kidney 0.0000008 0.0000008
Zin¢ - -- - - -- NA - - -
Aroclor-1260 - 1E-11 - - 1E-11 NA - - - - -
Chemicai Total 1E-09 - 1E-09 .- 0.00008 0.00008
Exposure Point Total 1E-09 0.00008
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TABLE 9.4 RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES

UXO 32, INDIAN HEAD, MARYLAND

PAGE 2 OF 3
Scenario Timeframe: Fulure
Receptor Population: Recreational User
Receptor Age: Adult
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Paint of Potential
Concern Ingestion nhalation Dermal External Exposure Primary Ingestion Inhatation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total
Exposure Medium Total 1E-09 0.00008
Medium Tolal 1E-05 0.09
Surface Soll (future) Surface Soll {future) UX0O 32 2,3,7,8-TCDD Equivalents 8E-07 1E-07 9E-07 NA 0.02 - 0.002 0.02
Arsenic 1E-05 2E-06 2E-05 Skin, CV8 0.10 0.01 0.1
Cadmium - - Kidney 0.003 0.0004 0.003
Lead - - NA - -
Mercury - - - .- Autoimmune 0.002 0.0001 0.002
Zinc -- - -- - -- Blood 0.002 0.000009 0.002
Benzo(a)pyrene Equivalenis 3E-07 - 2E-07 - 5E-07 NA -
Aroclor-1260 B6E-07 - 3E-07 - 1E-06 NA - -
Chemical Total 2E-05 - 2E-08 - 2E-05 0.1 0.01 0.1
Exposure Point Total 2E-05 0.1
Exposure Medium Total 2E-05 0.1
Air UXO 32 2,3,7,8-TCDD Equivalents - 9E-12 - 9E-12 NA 0.00000002 - 0.00000002
Arsenic - 2E-09 - - 2E-09 NA 0.00007 0.00007
Cadmium - 6€E-11 - BE-11 Kidney - 0.000010 0.000010
Lead - - - - NA - -
Mercury - - - - CNS, Kidney 0.0000008 -- 0.0000008
Zinc - - - - NA - -- - -
Benzo(a)pyrene Equivalents - 2E-12 - -- 2E-12 NA - -
Aroclor-1260 -- 6E-12 -~ - 6E-12 NA - - -
Chemical Total - 2E-09 - - 2E-09 0.00008 0.00008
Exposure Point Total 2E-09 0.00008
Exposure Medium Total 2E-09 0.00008
Medium Total 2E-05 0.1
Subsurface Soit Subsurface Sail UXO 32
Arsenic 1E-05 1€-08 1E-05 Skin, CVS 0.07 0.008 0.08
Benzo(a)pyrene Equivalents 4E-07 - 2E-07 -- 7E-07 NA --
Chemical Total 1E-05 2E-06 1E-05 0.07 - 0.009 0.08
Expasure Point Total 1E-05 0.08
Exposure Medium Total 1E-05 0.08
Air UXO 32
Arsenic 1E-09 - -- 1E-09 NA 0.00005 - - 0.00005
Benzo(a)pyrene Equivalents -~ 2E-12 - - 2E-12 NA -- -
Chemical Total 1E-09 - - 1E-09 -- 0.00005 - 0.00005
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TABLE 9.4 BME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURES
UXO 32, IND!AN HEAD, MARYLAND

PAGE 30OF 3
Scenario Timeframe: Future
Receptor Population: Recreational User
Receptor Age: Adult
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quatient
Medium Paint of Potential
Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total
Exposure Point Total 1E-09 0.00005
Exposure Medium Total 1E-09 0.00005
Medium Total 1E-05 0.08
Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Lile Exposure to Carcinogens (2005).
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TABLE 9.5.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURES
UXO 32, INDIAN HEAD, MARYLAND

PAGE 1 OF 3
Scenario Timeframe: Future
Receptor Population: Recreational User
Receptor Age: Lifelong
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Ingestion Inhalation Dermal External Exposure Primary Ingeslion Inhatation Dermal Exposure
{Radiation) Routes Total Target Organ(s) Routes Total
Surface Soil (current) Surface Soil (currenl) UX0 32 Arsenic 4E-05 4E-06 -- 4E-05
Cadmium --
Lead -- -
Benzo(a)pyrene Equivalents 3E-06 1E-06 4E-06
Aroclor-1260 1E-07 - 5E-08 - 2E-07
Chemical Total 4E-05 5E-08 - SE-05
Exposure Point Total 5E-05
Exposure Medium Total 5E-05
Air UXO 32 Arsenic - 2E-09 - 2E-09
Cadmium - 1E-11 - 1E-11
Lead - - - .-
Benzo(a)pyrene Equivalents - 3E-12 - - 3E-12
Aroclor-1260 - 4E-13 - 4E-13
Chemical Total 2E-09 - - 2E-09
Exposure Point Total 2E-09
Exposure Medium Total 2E-09
Medium Total 5E-05
Surtace Soil (under cap) Surface Soil (under cap) UXO 32 2,3,7,8-TCDD Equivalents 3E-06 - 3E-07 - 3E-06
Arsenic 2E-05 - 2E-08 - 3E-05
Cadmium - - -- - --
Lead -- - - - -
Mercury - - -
Zinc - - - -
Arocior-1260 4E-06 - 2E-06 - S5E-06
Chemical Total 3E-05 - 4E-06 -- 3E-05
Exposure Point. Total 3E-05
Exposure Medium Total 3E-05
Air UXO 32 2,3,7,8-TCDD Eguivalents -~ 1E-11 - - 1E-11
Arsenic - SE-10 - - 9E-10
Cadmium - 4E-10 - - 4E-10
Lead - - - -
Mercury - -- -
Zinc - - - - -
Aroclor-1260 - 1E-11 - 1E-11
Chemical Totat - 1E-09 - - 1€-09
Exposure Point Total 1E-09
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Scenario Timeframe: Future

Receptor Population: Recreational User

Receptor Age: Lifelong

TABLE 9.5.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES

UXO 32, INDIAN HEAD, MARYLAND

PAGE 2 OF 3

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Ingestion Inhatation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total
Exposure Medium Totai 1E-08
Medium Total 3E-05
Surface Soil (future) Surface Soil (future) UXO 32 2,3,7,8-TCDD Equivalents 3E-06 - 3E-07 - 3E-06
Arsenic 5E-05 - SE-06 - 5E-05
Cadmium -- - -- - -
Lead - -- - --
Mercury - - - -
Zinc - - -- - .-
Benzo(a)pyrene Equivalents 3E-06 - 1E-C8 - 4E-06
Aroclor-1260 2E-06 - 9E-07 - 3E-06
Chemical Total 6E-05 - 7E-08 - 6E-05
Exposure Point Total 6E-05
Exposure Medium Total 6E-05
Air UX0 32 2,3,7,8-TCDD Equivalents - 1E-11 - 1E-11
Arsenic - 2E-09 - 2E-09
Cadmium 7E-11 - 7E-11
Lead - -- - -
Mercury - - - - -
Zinc - - -
Benzo(a)pyrene Equivalents -- 3E-12 - - 3E-12
Aroclor-1260 - 8E-12 - -- 8E-12
Chemical Total - 2E-09 - - 2E-09
Exposure Point Total 2E-09
Exposure Medium Total 2E-09
Medium Total 6E-05
Subsurface Soil Subsurface Soil UXQ 32
Arsenic 4E-05 - 4E-06 - 4E-05
Benzo(a)pyrene Equivalents 3E-06 - 1E-06 - 5E-08
(Chemical Total 4E-05 - SE-06 B 5E-05
Exposure Point Total 5E-05
Exposure Medium Total SE-05
Air UXO 32
Arsenic 1E-09 - - 1£-09
Benzo(a)pyrene Equivalents - 4E-12 - -- 4E-12
(Chemical Total - 1E-09 - - 1E-09
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TABLE 9.5.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
AEASONABLE MAXIMUM EXPOSURES
UXO 32, INDIAN HEAD, MARYLAND

PAGE 3 OF 3
Scenario Timeframe: Future
Receptor Population: Recreational User
Receptor Age: Lifelong
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point ol Potential
Cancern Ingestion Inhalation Dermal Externa! Exposure Primary Ingestion tnhalation Dermal Exposure
(Radiation) Routes Tota! Target Organ(s) Routes Total
Exposure Point Total 1E-09

Exposure Medium Total 1E-09
Medium Total 5E-05
Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).

4/26/2011




TABLE 9.6.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES

UXO 32, INDIAN HEAD, MARYLAND

PAGE 1 OF 3
Scenario Timeframe: Future
Receptor Population: Resident
Receptor Age: Child
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential -
Concern Ingestion inhalation Dermai External Exposure Primary ingestion Inhalation Dermal Exposure
(Radiation) Routes Tolal Target Organ(s) Routes Total
Surface Soil (current) Surface Soil (current) UXO 32 Arsenic 2E-04 2E-05 - 2E-04 Skin, CVS 5 0.4 5
Cadmium Kidney 0.02 0.003 0.03
Lead - - NA
Benzo(a)pyrene Equivalents 1E-05 5E-06 - 2E-05 NA
Aroclor-1260 5E-07 - 2E-07 8E-07 NA
Chemical Total 2E-04 - 2E-05 - 2E-04 5 - 0.4 5
Exposure Point Total 2E-04 5
Exposure Medium Tota! 2E-04 5
Alr UXO 32 Arsenic - 4E-09 - -~ 4E-09 NA - 0.0007 - 0.0007
Cadmium - 2E-11 - 2E-11 Kidney -- 0.00002 - 0.00002
Lead - .- - - - NA -- - -
Benzo(a)pyrene Equivalents - 2E-11 - - 2E-11 NA - - -
Aroclor-1260 - 1E-12 - 1E-12 NA -- - -- -
Chemical Total - 4E-09 - - 4E-09 - 0.0007 0.0007
Exposure Point Totat 4E-09 0.0007
Exposure Medium Total 4E-09 0.0007
Medium Total 2E-04 5
Surface Soil (under cap) Surface Soil {(under cap) UXO 32 2,3,7,8-TCDD Equivalents 1E-05 - 1E-06 - 1E-05 NA 1 -- 0.10 1
Arsenic 1E-04 9E-06 - 1E-04 Skin, CVS 3 - 0.2 3
Cadmium - -- Kidney 1 - 0.10 1
Lead - NA - -
Mercury - - - Autoimmune Q.1 - 0.008 0.1
Zinc - - - - Blood 0.1 - 0.0004 0.1
Aroclor-1260 2E-05 - 7E-06 2E-05 NA
(Chemical Total 1E-04 - 2E-05 - 2E-04 5 04 6
Exposure Point Total 2E-04 6
Exposure Medium Tota! 2E-04 6
Air UX0 32 2,3,7,8-TCDD Equivalents - 3E-11 - 3E-11 NA 0.0000002 0.0000002
Arsenic 2E-08 - " 2E-08 NA 0.0004 0.0004
Cadmium - 9E-10 - - 9E-10 Kidney 0.0006 - 0.0008
Lead - - - - NA -
Mercury - -- - - CNS, Kidney 0.000010 0.000010
Zinc - -- - -- NA -
Aroclor-1260 3E-11 - 3E-11 NA - - -
[Chemical Total -- 3E-09 - - 3E-09 - 0.001 - 0.001
Exposure Point Total 3E-09 0.001
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SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES

UXO 32, INDIAN HEAD, MARYLAND
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Scenario Timeframe: Future
Receptor Population: Resident
Receptor Age: Child
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potenlial
Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total
Exposure Medium Total 3E-09 0.001
Medium Total 2E-04 8
Surface Soil (future) Surface Soil {fulure) UX0 32 2,3,7,8-TCDD Equivalents 1E-05 - 1E-06 -- 1E-05 NA 1 0.10 1
Arsenic 2E-04 2E-05 3E-04 Skin, CVS 6 05 7
Cadmium - Kidney 0.2 0.02 0.2
Lead - - NA
Mercury -- - Auloimmune 0.1 0.0086 0.1
Zinc - - Blood 0.1 0.0004 0.1
Benzo(a)pyrene Equivalents 2E-05 6E-06 - 2E-05 NA - -
Aroclor-1260 1E-05 - 4E-08 - 1E-05 NA -
Chemical Total 3E-04 - 3E-05 - 3E-04 8 - 0.6 8
Exposure Point Total ) JE-04 8
Exposure Medium Tota! 3E-04 8
Air UXO 32 2,3,7,8-TCDD Equivalents - 3E-11 -- - 3E-11 NA 0.0000002 - 0.0000002
Arsenic 5E-09 -- -- SE-09 NA 0.0008 0.0008
Cadmium - 2E-10 - - 2E-10 Kidney 0.0001 0.0001
Lead - - .- NA -
Mercury -- - -- CNS, Kidney - 0.000010 0.000010
Zing - - - - .- NA - - - - --
Benzo(a)pyrene Equivalents - 2E-11 - - 2E-11 NA - --
Aroclor-1260 - 2E-11 - - 2E-11 NA - - -
Chemical Total - 5E-09 - - SE-08 0.0010 0.0010
Exposure Point Total 5E-09 0.0010
Exposure Medium Total 5E-09 0.0010
Medium Total 3E-04 8
Subsurtace Soil Subsurlace Soil UXC 32
Arsenic 2E-04 2E-05 2E-04 Skin, CVS 5 0.4 5
' Benzo(a)pyrene Equivalents 2E-05 - 7E-06 - 3E-05 NA -
(Chemical Total 2E-04 - 2E-05 2E-04 5 - 0.4 5
Exposure Point Total 2E-04 5
Exposure Madium Total 2E-04 5
Air UXO 32
Arsenic -- 4E-09 -~ 4E-09 NA 0.0006 - 0.0008
Benzo(a)pyrene Equivaients - 2E:11 - - 2E-11 NA - - -
Chemical Totaf - 4E-09 - - 4£-09 0.001 - 0.001
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TABLE 9.6 RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURES
UXO 32, INDIAN HEAD, MARYLAND
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Scenario Timeframe: Future
Receptor Population: Resident
Receptor Age: Child
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Paint of Potential
Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total
Exposure Point Total 4E-09 0.001

Exposure Medium Total 4E-09 0.001
Medium Total 2E-04 5
Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA’s Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 9.7.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES

UXO 32, INDIAN HEAD, MARYLAND

PAGE10F3
Scenario Timeframe: Future
Receptor Population: Resident
Receptor Age: Adult
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potenlial
Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total
Surface Scil (current) Surface Soil (current} UXO 32 Arsenic 8E-05 - 1E-05 9E-05 Skin, CVS 05 .- 0.06 0.6
Cadmium -- - - -- Kidney 0.002 -- 0.0004 0.003
Lead - - .- NA . .
Benzo(a)pyrene Equivalents 2E-06 - 1E-06 - 3E-06 NA - - -
Aroclor-1260 2E-07 - 1E-07 4E-07 NA - - -
Chemical Total 8E-05 - 1E-05 9E-05 0.5 0.06 0.6
Exposure Point Total 9E-05 0.6
Exposure Medium Total 9E-05 06
Air UXO 32 Arsenic - 1E-08 - 1E-08 NA - 0.0007 0.0007
Cadmium - 1E-10 - . 1E-10 Kidney 0.00002 - 0.00002
Lead - -- - - .- NA - -
Benzo{a)pyrene Equivalents 2E-11 - - 2E-11 NA -
Aroclor-1260 - 4E-12 - - 4E-12 NA - -
Chemical Total -- 1E-08 - - 1E-08 0.0007 0.0007
Exposure Point Total 1€-08 0.0007
Exposure Medium Total 1E-08 0.0007
Medium Total 9E-05 0.6
Surface Soil (under cap) Surface Soil (under cap} UXxo 32 2,3,7,8-TCDD Equivalents 5E-068 - 7E-07 - 8E-06 NA 0.1 - Q.01 0.1
Arsenic 5E-05 - 6E-06 SE-05 Skin, CVS 0.3 0.04 0.3
Cadmium - - - - Kidney 0.09 0.02 0.1
Lead - - - - NA --
Mercury - - -- Autoimmune 0.02 - 0.0008 002
Zinc - - - -- Blood 0.02 - 0.00006 0.02
Aroclor-1260 8E-06 - 4E-08 - 1E-05 NA - --
Chemical Total 6E-05 - 1E-05 - 7E-05 0.6 - 0.07 0.6
Exposure Point Total 7E-05 0.6
Exposure Medium Total 7E-05 0.6
Air UXO 32 2,3,7,8-TCDD Equivalents - 1E-10 - 1E-10 NA 0.0000002 - - 0.0000002
Arsenic - 9E-09 9E-09 NA 0.0004 0.0004
Cadmium - 4E-09 - AE-09 Kidney - 0.0006 0.0008
Lead - - -- NA -
Mercury - - - CNS, Kidney - 0.000010 0.000010
Zinc - -- NA - - -
Aroclor-1260 1E-10 - - 1E-10 NA - - - -
Chemical Total 1E-08 - - 1E-08 0.001 0.001
Exposure Point Total 1E-08 0.001
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SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES

UXO 32, INDIAN HEAD, MARYLAND
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Scenario Timeframe: Future
Receptor Population: Resident
Receptor Age: Acdult
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Ingestion {inhalation Dermal External Exposure Primary Ingestion Inhalation Oermal Exposure
{Radiation) Routes Total Target Organ(s) Routes Total
Exposure Medium Total 1E-08 0.001
Medium Total 7E-05 0.8
Surface Soil (future) Surface Soil (future) UXO 32 2,3,7,8-TCDD Equivalents 5E-08 -~ 7E-07 -- BE-06 NA 0.1 - - 0.0t 0.1
Arsenic 1E-04 -- 1E-06 - 1E-04 Skin, CVS 0.7 - 0.08 0.7
Cadmium - - - - -- Kidney 0.02 -- 0.003 0.02
Lead - - - .- NA - - -
Mercury - - - Autoimmune 0.02 - 0.0009 0.02
Zinc - - - - - - Blood 0.02 - 0.00006 0.02
Benzo(a)pyrene Equivalents 2E-06 - 1E-06 3E-06 NA - - -
Aroclor-1260 4E-06 - 2E-06 - . BE-06 NA - - -
Chemical Total 1E-04 - 2E-05 - 1E-04 0.8 - 0.10 08
Exposure Point Total 1E-04 09
Exposure Medium Total 1E-04 0.9
Air UXO 32 2,3,7,8-TCDD Equivaients - 1E-10 -- - 1E-10 NA - 0.0000002 - 0.0000002
Arsenic - 2E-08 -- 2E-08 NA 0.0008 - 0.0008
Cadmium - 7E-10 7E-10 Kidney 0.0001 0.0001
Lead - - - NA --
Mercury - - - - CNS, Kidney 0.000010 0.000010
Zinc - - - NA - - -
Benzo(a)pyrene Equivalents - 2E-11 - - 2E-11 NA - - -
Aroclor-1260 - 7E-11 - - 7E-11 NA -
Chemical Total - 2E-08 - - 2E-08 - - 0.0010 0.0010
Exposure Point Total 2E-08 0.0010
Exposure Medium Total 2E-08 0.0010
Medium Total 1E-04 09
Subsurface Soil Subsurtace Soil UX0 32
Arsenic 8E-05 -- SE-06 - 9E-05 Skin, CVS 0.5 0.08 0.6
Benzo(a)pyrene Equivalents 3E-06 - 2E-06 S5E-06 NA - - -
Chemical Total BE-05 - 1E-05 9E-05 0.5 0.06 0.6
Exposure Point Total 9E-05 0.6
Exposure Medium Total 9E-05 0.6
Air UXO 32
Arsenic - 1E-08 - -- 1E-08 NA 0.0006 0.0006
Benzo(a)pyrene Equivalents - 3E-11 - - 3E-11 NA - -
[Chemical Total - 1E-08 - - 1E-08 0.0006 0.0006
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Scenario Timeframe: Future
Receplor Population: Resident
Receptor Age: Adult
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Ingestion inhalation Dermal External Exposure Primary Ingestion Inhalation Dermai Exposure
{Radialion) Routes Total Target Organ(s) Routes Total
Exposure Poinl Total 1E-08 0.0006
Exposure Medium Total 1E-08 0.0006
Medium Total SE-05 0.6
Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Lite Exposure to Carcinogens (2005).
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SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURES
UXO 32, INDIAN HEAD, MARYLAND
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Scenario Timeframe: Future
Receptor Population: Resident
Receptor Age: Aduit
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quolient
Medium Point of Potential
Concern ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermat Expasure
{Radiation} Routes Total Target Organ(s) Roules Total
Surface Soll {current) Surface Soil (current) UX0 32 Arsenic 3E-04 3E-05 3E-04
Cadmium - -
Lead - - -
Benzo(a)pyrene Equivalents 2E-05 - 7E-06 2E-05
Aroclor-1260 8E-07 - 3E-07 - 1E-08
(Chemical Total 3E-04 - 3E-05 - 3E-04
Exposure Point Total 3E-04
Exposure Medium Total 3E-04
Air UXO 32 Arsenic - 2E-08 - - 2E-08
Cadmium - 1E-10 - 1E-10
Lead - - - -
Benzo(a)pyrene Equivalents - 4E-11 4E-11
Aroclor-1260 - 5E-12 - - 5E-12
Chemical Total - 2E-08 - - 2E-08
Exposure Point Total 2E-08
Exposure Medium Total 2E-08
Medium Total 3E-04
Surface Soll {under cap) Surface Soil (under cap) UXO 32 2,3,7,8-TCDD Equivalents 2E-05 - 2E-06 - 2E-05
Arsenic 2E-04 - 2E-05 - 2E-04
Cadmium -- - -
Lead - - -- - -
Mercury .- - - -
Zinc - -- -
Araclor-1260 3E-05 1E-05 - 4E-05
Chemical Totat 2E-04 - 3E-05 2E-04
Exposure Point Total 2E-04
Exposure Medium Total 2E-04
Air UXO 32 2,3,7,8-TCDD Equivalents - 1E-10 - - 1E-10
Arsenic 1E-08 - - 1E-08
Cadmium - 5E-09 - - 5E-09
Lead -
Mercury - - - -
Zinc - - -
Aroclor-1260 - 2E-10 - - 2E-10
Chemical Tolal - 2E-08 - - 2E-08
Exposure Point Total 2E-08
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SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES

UXO 32, INDIAN HEAD, MARYLAND
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Scenario Timeframe: Future
Receptor Population: Resident
Receptor Age: Adult
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhatation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total
Exposure Medium Total 2E-08
Medium Total 2E-04
Surface Soil (future) Surface Sail {future) UXO 32 2.3,7,8-TCDD Equivalents 2E-05 2E-06 2E-05
Arsenic 3E-04 3E-05 - 4E-04
Cadmium - - -
Lead - - -
Mercury - - -
Zinc - - -
Benzo(a)pyrene Equivalents 2E-05 - 7E-06 2E-05
Aroclor-1260 1E-05 - 6E-06 - 2E-05
(Chemical Total 4E-04 - 5E-05 - 4E-04
Exposure Point Total 4E-04
Exposure Medium Total 4E-04
Air UX0 32 2,3,7,8-TCDD Equivalents 1E-10 - 1E-10
N Arsenic - 2E-08 - 2E-08
Cadmium gE-10 9E-10
Lead - -
Mercury - - -
Zinc - - - - -
Benzo(a)pyrene Equivalents - 4E-11 - - 4E-11
Araclor-1260 9E-11 - - 9E-11
Chemical Total - 2E-08 - 2E-08
Exposure Paint Total 2E-08
Exposure Medium Total 2E-08
Medium Total 4E-04
Subsurface Soil Subsurface Soil UX0 32 Aluminum - - -
Arsenic 3E-04 - 2E-05 - 3E-04
Cobalt - - - -
Iron - -
Manganese - - - -
Vanadium - - - -
Benzo(a)pyrene Equivalents 2E-05 9E-086 - 3E-05
Chemical Total 3E-04 - 3E-05 - 3E-04
Exposure Point Total 3E-04
Exposure Medium Total 3E-04
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Scenario Timeframe: Future
Receptor Population: Resident
Receptor Age: Adult
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation} Routes Total Target Organ(s) Routes Total
Air UX0 32 Aluminum - - - -
Arsenic - 1E-08 - 1E-08
Cobalt - - - - -
Iron - - -
Manganese - - - -
Vanadium .- - -
Benzo(a)pyrene Equivalents - 3E-11 3E-11
Chemicai Total - 1E-08 - - 1E-08
Exposure Point Total 1E-08
Exposure Medium Total 1E-08
Medium Total 3E-04
Notes:

y:

Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 9.9.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURES
UXO 32, INDIAN HEAD, MARYLAND
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Scenarie Timeframe: CurrenV/Future
Receptor Population: Construction Worker
Receptor Age: Adult
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
{Radiation) Routes Total Target Organ(s) Routes Total
Surface Soil (current) Surface Soil (current) UXO 32 Arsenic 8E-06 -~ 7E-07 - 9E-06 Skin, CVS 1 - 0.1 1
Cadmium - - - Kidney 0.01 - 0.0007 0.01
Lead -~ - -t - - NA - -
Benzo(a)pyrene Equivalents 1E-07 - 5E-08 -- 2E-07 NA
Aroclor-1260 2E-08 - 1E-08 - 3E-08 NA - -
Chemical Total 8E-06 - 8E-07 9E-08 1 - 0.1 1
Exposure Point Total 9E-06 1
Exposure Medium Total 9E-086 1
Air 'U)(O 32 Arsenic - 1E-06 1E-06 NA 1 - 1
Cadmium - 7E-09 - 7E-09 Kidney - 0.03 - 0.03
Lead - -- - - NA -- - - .-
Benzo(a)pyrene Equivalents - 9E-10 - 9E-10 NA - -
Araclor-1260 - 3E-10 - 3E-10 NA - -
(Chemical Total 1E-06 - - 1E-06 -- 1 1
Exposure Point Tota! 1E-08 1
Exposure Medium Total 1E-06 1
Medium Total 1E-05 3
Surface Soil {(under cap) Surface Soil (under cap) UXO 32 2,3,7,8-TCDD Equivalents 5E-07 - 5E-08 - B6E-07 NA 0.3 0.03 0.3
Arsenic 5E-06 - 4E-07 -- 5E-06 Skin, CVS 0.7 0.07 0.8
Cadmium - -- - -- Kidney 02 . 0.03 02
Lead - - - - NA - -- -
Mercury -- - - Autoimmune 0.04 -- 0.002 0.04
Zine - - - - Blood 0.04 -- 0.0001 0.04
Aroclor-1260 7E-07 - 3E-07 - 1E-06 NA - -
Chemical Total 6E-06 - 8E-07 - 7E-06 1 - 0.1 1
Exposure Paint Total 7E-06 1
Exposure Medium Total 7E-06 1
Air UXO 32 2,3,7,8-TCDD Equivalents 8E-09 - 8E-09 NA 0.0004 0.0004
Arsenic - 7E-07 - 7E-07 NA 0.7 - 0.7
Cadmium - 3E-07 - 3E-07 Kidney 1 - 1
Lead - - - - NA - -
Mercury - - CNS, Kidney -- 0.02 0.02
Zinc - NA -
Aroclor-1260 1E-08 - - 1E-08 NA -
Chemical Totat - 1E-06 - 1E-06 2 -- 2
Exposure Point Tota! 16-06 2
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SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES

UXQO 32, INDIAN HEAD, MARYLAND
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Scenario Timeframe: Current/Future
Receptor Population: Construction Worker
Receplor Age: Adult
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Mazard Quotient
Medium Point of Potential
Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Crgan(s) Roules Total
Exposure Medium Total 1E-06 2
Medium Total 8E-06 3
Surface Soil {future) Surface Soil (future) UX0O 32 2,3.7,8-TCDD Equivalents 5E-07 5E-08 -- 6E-07 NA 03 0.03 0.3
Arsenic 1E-08 9E-07 - 1E-05 Skin, CVS 2 0.14 2
Cadmium -- - - Kidney 0.04 - 0.01 0.0
Lead -- - -- NA -
Mercury Autoimmune 0.04 0.002 0.04
Zinc - - - - Blood 0.04 - - 0.0001 0.04
Benzo(a)pyrene Equivalents 1E-07 5E-08 2E-07 NA - - -
Aroclor-1260 4E-07 - 2E».07 - 6E-07 NA -
Chemical Total 1E-05 - 1E-06 - 1E-05 2 - 0.2 2
Exposure Point Total 1E-05 2
Exposure Medium Total 1E-05 2
Air UXO 32 2,3,7,8-TCDD Equivalents - 8E-09 - - 8E-09 NA -- 0.0004 -- 0.0004
Arsenic - 1E-06 - 1E-08 NA - 2 - 2
Cadmium - 5E-08 - 5E-08 Kidney 02 0.2
Lead - - - - -- NA - - -
Mercury - - - CNS, Kidney - 0.02 0.02
Zinc - - - - - -- NA -
Benzo(a)pyrene Equivalents - 9E-10 - 9E-10 NA -
Aroclor-1260 - BE-09 - - 6E-09 NA - -
Chemical Total 1E-06 - - 1£-08 - 2 - 2
Exposure Point Totat 1E-06 2
Exposure Medium Total 1E-06 2
Medium Total 1E-05 4
Subsurface Soil Subsurface Soil UXO 32 Aluminum - - - CNS 0.02 0.00005 0.02
Arsenic 8E-06 - 7E-07 - 8E-06 Skin, CVS 1 0.1 1
Cobalt - - - - Thyroid 0.02 - 0.00006 0.02
Iron - - .- -- GS 0.04 - 0.0001 0.05
Manganese - - CNS 0.02 0.001 0.02
Vanadium - - - Kidney 0.008 0.00003 0.009
Benzo(a)pyrene Equivalents 2E-07 - 6E-08 - 2E-07 NA - - - -
Chemical Total 8E-06 - 7E-07 9E-08 1 0.1 1
Exposure Point Total QE-06 1
Exposure Medium Total 9E-06 1
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Scenario Timeframe: Current/Future
Receptor Population: Construclion Worker
Receptor Age: Adult
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potentiat
Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion ‘lnhalanon Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total
Air UX0 32 Aluminum - - - - -- CNS -- 0.2 -- 02
Arsenic - 1E-06 -- - 1E-06 NA .. 1 - - 1
Cobalt - 4E-07 -- -- 4E-07 R‘espiralory - - 0.2 - - 02
iron - -- - - -- NA -- - --
Manganese - - - - -- CNS .- 0.4 -- 04
Vanadium - - - - - - NA
Benzo(a)pyrene Equivalents - 1E-09 - - 1E-09 NA -- - - -
Chemical Tatal - 1E-06 - - 1E-06 .- 2 - - 2
Exposure Point Total 1E-06 2
Exposure Medium Total 1E-06 2
Medium Total 1E-05 3

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemenlal Guidance for Assessing Susceptibility from Early-Life Exposure lo Carcinogens (2005).
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REASONABLE MAXIMUM EXPOSURES
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Scenario Timeframe: Current/Future
Receptor Population: Industrial Worker
Receptor Age: Adult
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Paoint of Potential
Concern Ingestion Inhatation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Tolal Targel Organ(s) Routes Total
Surface Soil (current) Surface Soil (current) UX0 32 Arsenic BE-05 - 1€-05 - 7E-05 Skin, CVS 0.4 0.07 0.4
Cadmium - - - - Kidney 0.002 0.0005 0.002
Lead - - -- - NA - -
Benzo(a)pyrene Equivalents 9E-07 -~ 8E-07 - 2E-06 NA - -- -
Aroclor-1260 2E-07 - 2E-07 - 3E-07 NA - -
Chemical Tota! 6E-05 - 1E-05 7E-05 0.4 - 0.07 0.4
Exposure Point Total 7E-05 0.4
Exposure Medium Tola! 7E-05 0.4
Air UXO 32 Arsenic - 1€-08 - 1E-08 NA 0.0005 - 0.0005
Cadmium - 8E-11 - 8E-11 Kidney - 0.00001 - 0.0000!
Lead - - - -- NA - - -
Benzo(a)pyrene Equivalents - 1E-11 - 1E-11 NA - -
Araclor-1260 - 4E-12 - - 4E-12 NA - - - -
Chemical Total - 1£-08 1E-08 - 0.0005 -- 0.0005
Exposure Point Totai 1E-08 0.0005
Exposure Medium Tolat 1E-08 0.0005
Medium Total 7E-05 0.4
Surface Soil {under cap) Surface Soil (under cap) UXO 32 2,3,7,8-TCDD Equivalents 4E-06 - 8E-07 5E-06 NA 0.09 - 0.02 0.1
Arsenic 4E-05 -- 7E-06 - 4E-05 Skin, CvS 0.2 0.04 0.3
Cadmium - - - Kidney 0.1 0.02 0.1
Lead - - - NA .-
Mercury - - - -- Autoimmune 0.01 0.001 0.01
Zinc -- - - - - Bloogd 0.01 0.00008 0.01
Aroclor-1260 6E-06 - 5E-06 1E-05 NA - -
Chemical Total 5E-05 - 1E-05 - B6E-05 0.4 - 0.08 05
Exposure Point Total 6E-05 0.5
Exposure Medium Total 6E-05 0.5
Air UXO 32 2,3,7,8-TCDD Equivalents - 9E-11 - 9E-11 NA 0.0000002 0.0000002
Arsenic - 7E-09 - - 7E-09 NA 0.0003 0.0003
Cadmium - 3E-09 - - 3E-09 Kidney 0.0005 0.0005
Lead - - - NA -
Mercury - - - - CNS, Kidney - 0.000008 - 0.000008
Zinc - - - - NA - -
Aroclor-1260 1E-10 - - 1E-10 NA -- -
Chemical Total - 1E-08 - - 1E-08 - 0.0008 - 0.0008
Exposure Point Total 1E-08 0.0008
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TABLE 9.10.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURES
UXO 32, INDIAN HEAD, MARYLAND

PAGE 2 OF 3
Scenario Timeframe: Current/Future
Receptor Population: (ndustrial Worker
Receptor Age: Adult
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potenlial
Concern Ingestion Inhalation Dermal Exlernal Exposure Primary Ingestion tnhalation Dermal Exposure
{Radiation) Routes Total Target Organ(s} Routes Total
Exposure Medium Total 1E-08 0.0008
Medium Total 6E-05 05
Surface Soil (future) Surface Soil {future) UXxo 32 2,3,7,8-TCDD Equivalents 4E-06 - 8E-07 5E-06 NA 0.09 0.02 0.1
Arsenic 7E-05 - 1E-05 gE-05 Skin, CVS 0.5 0.09 0.6
Cadmium -- - -- - -- Kidney 0.01 - 0.00 0.02
Lead .- - - - NA - -
Mercury -- - -- - Autoimmune 0.01 -- 0.001 0.01
zZinc -- - -- - - Blood 0.01 0.00008 0.01
Benzo(a)pyrene Equivalents 9E-07 - 8E-07 - 2E-06 NA
Aroclor-1260 3E-06 - 3E-06 - 6E-06 NA - -
Chemical Total 8E-05 - 2E-05 - 1E-04 0.6 - 0.11 0.7
Exposure Point Total 1E-04 07
Exposure Medium Tota! 1E-04 0.7
Alr UXO 32 2,3,7,8-TCDD Equivalents - 9E-11 - - 9E-11 NA 0.0000002 - - 0.0000002
Arsenic - 2E-08 - - 2E-08 NA 0.0007 - 0.0007
Cadmium - 6E-10 6E-10 Kidney 0.00008 0.00009
Lead - -- - - - NA - -
Mercury - .- - - - CNS, Kidney 0.000008 0.000008
Zinc - .- - - NA
Benzo(ajpyrene Equivalents - 1E-11 - - 1E-11 NA
Aroclor-1260 - 6E-11 - - B6E-11 NA -
Chemical Total - 2E-08 - 2E-08 0.0008 - 0.0008
Exposure Point Total 2E-08 0.0008
Exposure Medium Total 2E-08 0.0008
Medium Total 1E-04 0.7
Subsurface Soil Subsurface Soil UXQ 32 Aluminum -- - -- - - CNS 0.005 - 0.00003 0.005
Arsenic 6E-05 - 1E-05 - 7E-05 Skin, CVS 0.4 - 0.07 0.4
Cobalt .- - - - Thyroid 0.06 - 0.0004 0.06
Iron -- - -- - GS 0.01 - 0.00009 0.01
Manganese -- - - - - CNS 0.005 - 0.0008 0.006
Vanadium -- - Kidney 0.005 0.00004 0.005
Benzo(a)pyrene Equivalents 1E-08 - 1E-08 -- 2E-06 NA -
Chemical Total 6E-05 - 1E-05 - 7E-05 04 - 0.07 0.5
Exposure Point Total 7E-05 0.5
Exposure Medium Total 7E-05 0.5
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TABLE 9.10.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES

UXO 32, INDIAN HEAD, MARYLAND

PAGE 30F 3
Scenario Timeframe: Current/Future
Receptor Population: Industrial Worker
Receptor Age: Adult
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermat Exposure
(Radiation} Routes Tolal Target Organ(s) Routes Toial
Air UXO 32 Aluminum - -- CNS 0.00007 - 0.00007
Arsenic 1E-08 - - 1E-08 NA 0.0005 0.0005
Cobalt - 4E-09 - - 4E-09 Respiratory - 0.0002 0.0002
Iron - - NA - - -- -
Manganese - - CNS - 0.0002 - 0.0002
Vanadium - - - NA - - - -
Benzo(a)pyrene Equivalents - 1E-11 - - 1E-11 NA
Chemical Total - 2E-08 - 2E-08 - 0.0010 - 0.0010
Exposure Point Total 2E-08 0.0010
Exposure Medium Total 2E-08 0.0010
Mediumn Total 7E-05 0.5

Notes:

1 - Mutagenic chemicals were evaluated in accordance wilh USEPA’s Supplemental Guidance for Assessing Susceptibility from Early-Lite Exposure to Carcinogens (2005)
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TABLE 9.11.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURES
UXO 32, INDIAN HEAD, MARYLAND

PAGE 1 0F 3
Scenario Timeframe: Future
Receptor Population: Recreational User
Receptor Age: Child
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Ingestion inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
‘ {Radiation) Routes Total Target Organ(s) Routes Total
Surface Sait (current) Surface Soil (current) UXO 32 Arsenic 3E-05 - 2E-06 -- 3E-05 Skin, CVS 0.7 -- 0.06 0.8
Cadmium -- - .- Kidney 0.003 0.0004 0.004
Lead - NA -
Benzo(a)pyrene Equivalents 2E-06 - 8E-07 3E-06 NA - - -
Aroclor-1260 BE-08 3E-08 1E-07 NA -
Chemical Total 3E-05 - 3E-06 3E-05 0.7 0.06 0.8
Exposure Point Total 3E-05 08
Exposure Medium Total 3E-05 0.8
Air UXO 32 Arsenic - 3E-10 - 3E-10 NA 0.00006 - 0.00006
Cadmium 2E-12 - - 2E-12 Kidney 0.000001 0.000001
Lead - - - - NA - -
Benzo(a)pyrene Equivalents 1E-12 - 1€-12 NA --
Aroclor-1260 9E-14 - - 9E-14 NA - - - -
[Chemical Total 3E-10 - - 3E-10 0.00006 - 0.00006
Exposure Point Tota! 3€E-10 0.00006
Exposure Medium Total 3E-10 0.00008
Medium Total 3E-05 0.8
Surface Soil {under cap) Surface Soil (under cap) UX0 32 2,3,7,8-TCDD Equivalents 2E-06 -- 2E-07 - 2E-06 NA 0.2 0.01 0.2
Arsenic 2E-05 - 1E-06 - 2E-05 Skin, CVS 0.4 - 0.04 05
Cadmium - - - - Kidney 0.1 - 0.01 0.1
Lead - -- - NA -
Mercury - - - - Autoimmune 0.02 - - 0.0008 0.02
Zinc - - - Blood 0.02 0.00006 0.02
Aroclor-1260 3E-06 - 1E-06 - 4E-06 NA -- -
Chemical Total 2E-05 - 3E-08 - 2E-05 0.8 0.07 08
Exposure Point Tolal 2E-05 0.8
Exposure Medium Total 2E-05 0.8
Air UXQ 32 2,3,7,8-TCDD Equivalents - 2E-12 - 2E-12 NA - 0.00000002 0.00000002
Arsenic - 2E-10 - - 2E-10 NA 0.00003 - 0.00003
Cadmium - 8E-11 - - 8E-11 Kidney 0.00005 0.00005
Lead - -- - NA -- - --
Mercury -- - - - -- CNS, Kidney 0.0000008 0.0000008
Zinc -- -- - -- NA -- -- - -
Aroclor-1260 - 3E-12 - - 3E-12 NA - - - -
Chemical Total - 3E-10 - - 3E-10 -- 0.00008 -- 0.00008
Exposure Point Total 3E-10 0.00008

4/26/2011




TABLE 9.11.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES

UXQ 32, INDIAN HEAD, MARYLAND

PAGE20F 3
Scenario Timeframe: Future
Receptor Population: Recreational User
Receptor Age: Child
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quolient
Medium Point of Potential
Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermat Exposure
(Radiation) Routes Total Target Organ(s) Routes Total
Exposure Medium Total 3E-10 0.00008
Medium Total 2E-05 0.8
Surface Soil (future) Surface Soil (future) UXO 32 2,3,7,8-TCDD Equivalents 2E-06 2E-07 - 2E-06 NA 0.2 -- 0.01 0.2
Arsenic 3E-05 - 3E-06 4E-05 Skin, CVS 0.9 0.08 1.0
Cadmium - - - .- Kidney 0.02 0.00 0.03
Lead - - - - NA - -
Mercury - - Autoimmune 0.02 0.0008 0.02
Zinc - - - - - Blood 0.02 - 0.00006 0.02
Benzo(a)pyrene Equivalents 2E-06 8E-07 - 3E-06 NA - -
Aroclar-1260 1E-06 - 8E-07 - 2E-06 NA - - -
Chemical Total 4E-05 - 4E-06 - 5E-05 1 0.09 1
Exposure Point Total 5€-05 1
Exposure Medium Total SE-05 1
Air UX0 32 2,3,7,8-TCOD Equivalents - 2E-12 - - 2E-12 NA - 0.00000002 - 0.00000002
Arsenic - 4E-10 - 4E-10 NA 0.00007 - 0.00007
Cadmium -- 1E-11 1E-11 Kidney - 0.000010 0.000010
Lead - - NA -
Mercury - - - CNS, Kidney 0.0000008 0.0000008
Zinc - NA
Benzo(a)pyrene Equivalents 1E-12 - - 1E-12 NA -
Aroclor-1260 - 2E-12 - - 2E-12 NA -- -
Chemicai Total 4E-10 - 4E-10 - 0.00008 - 0.00008
Exposure Point Total 4E-10 0.00008
Exposure Medium Total 4E-10 0.00008
Medium Total 5E-05 1
Subsurface Soil Subsurface Soil UXO 32 Aluminum - - - - CNS 0.009 0.00003 0.009
Arsenic 3E-05 - 2E-06 3E-05 Skin, CVS 0.7 0.06 0.8
Cobalt - - -- - - Thyroid 0.1 - 0.0003 0.1
Iron - -- - - - GS 0.03 .- 0.00007 0.03
Manganese -- - -- - -- CNS 0.010 -- 0.0007 0.01
Vanadium .. - -- - - Kidney 0.01 0.00003 0.01
Benzo(a)pyrene Equivalents 3E-06 - 1E-06 - 4E-06 NA - - -
Chemical Total 3E-05 - 3E-06 - 3E-05 09 - 0.06 0.9
Exposure Point Total 3E-05 0.9
Exposure Medium Total 3E-05 09
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TABLE 9.11.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURES
UXO 32, INDIAN HEAD, MARYLAND

PAGE 30F 3
Scenarioc Timeframe: Future
Receptor Population: Recreational User
Receptor Age: Child
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Caoncern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
{Radiation) Routes Total Target Organ(s) Routes Total
Air UXO 32 Aluminum - - -- - CNS 0.000007 - - 0.000007
Arsenic 3E-10 - -- 3E-10 NA 0.00005 - 0.00005
Cobalt -- 1E-10 - -- 1E-10 Respiratory 0.00002 0.00002
Iron -- - - - NA - - -
Manganese - - - CNS - 0.00002 0.00002
Vanadium - - - NA -
Benzo(a)pyrene Equivalents 2E-12 - 2E-12 NA - -
Chemical Total - 4E-10 - - 4E-10 0.0001 0.0001
Exposure Point Total 4E-10 0.0001
Exposure Medium Total 4E-10 0.0001
Medium Total 3E-05 0.9
Notes

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 9.12.AME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES

UXO 32, INDIAN HEAD, MARYLAND

PAGE 1 OF 3
Scenario Timeframe: Future
Receptor Population: Recreationat User
Receptor Age: Adult
Medium Exposure Exposure Chemicat Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhaiation Dermal Exposure
(Radiation) Routes Tolal Target Organ(s) Routes Total
Surface Soil (current) Surface Soil {current) UX0 32 Arsenic 1E-05 - 1£-06 - 1E-05 Skin, CVS 0.08 0.009 0.09
Cadmium -- - Kidney 0.0004 - 0.00006 0.0004
Lead -- - - - NA - .- - -
Benzo(a)pyrene Eguivalents 3E-07 - 2E-Q7 - 5E-07 NA -
Aroclor-1260 3E-08 - 2E-08 - 5E-08 NA -
Chemical Total 1E-05 - 2E-06 - 1E-05 0.08 0.009 0.08
Exposure Point Total 1E-05 0.09
Exposure Medium Total 1E-05 0.09
Air UXO 32 Arsenic - 1E-09 - 1E-09 NA 0.00006 0.00006
Cadmium - 8E-12 - 8E-12 Kidney 0.000001 0.000001
Lead - -- - - -- NA - -
Benzo(a)pyrene Equivalents - 2E-12 2€-12 NA -
Aroclor-1260 4E-13 4E-13 NA --
[Chemical Total - 1E-09 - - 1E-09 - 0.00006 - - 0.00006
Exposure Point Total 1E-09 0.00006
Exposure Medium Tota! 1E-09 0.00006
Medium Total 1E-05 0.08
Surface Soil (under cap) Surface Soil {under cap) UXO 32 2,3,7,8-TCDD Equivalents 8E-07 1E-07 - SE-07 NA 0.02 - 0.002 0.02
Arsenic 7E-06 - 9E-07 - 8E-06 Skin, CVS 0.05 0.008 0.05
Cadmium - -- - -- Kidney 0.01 -- 0.002 0.02
Lead -- - .- NA - -
Mercury - Autoimmune 0.002 -- 0.0001 0.002
Zinc - - - - -- Blood 0.002 - 0.000009 0.002
Arocior-1260 1E-06 - 6E-07 - 2E-06 NA - -~
Chemical Total 9E-06 - 2E-06 - 1E-05 0.08 0.01 0.09
Exposure Point Total 1E-05 0.09
Exposure Medium Total 1E-05 0.09
Air UXO 32 2,3,7,8-TCDD Equivalents - 9E-12 - - 9E-12 NA 0.00000002 - 0.00000002
Arsenic - 7E-10 - - 7E-10 NA 0.00003 - 0.00003
Cadmium - 3E-10 - - 3E-10 Kidney 0.00005 - - 0.00005
Lead - -- - -- - NA - --
Mercury - - - CNS, Kidney -- 0.0000008 - 0.0000008
Zine - - - NA
Aroclor-1260 - 1E-11 - - 1E-11 NA - - -
(Chemical Total - 1E-09 - 1E-09 0.00008 0.00008
Exposure Point Total 1E-09 0.00008
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TABLE 9.12.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES

UXO 32, INDIAN HEAD, MARYLAND

PAGE 2 0F 3
Scenario Timeframe: Future
Receptor Population: Recreational User
Receptor Age: Adult
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Cancern Ingestion {inhalation Dermal External Exposure Primary Ingestion Inhatation Dermal Exposure
(Radiation) Routes Total Target Organ(s} Routes Total
Exposure Medium Total 1E-09 0.00008
Medium Total 1E-05 0.09
Surface Soil (future) Surface Soil {future) UXO 32 2,3,7,8-TCDD Equivalents 8E-07 1E-07 - 9E-07 NA 0.02 0.002 0.02
Arsenic 1E-05 - 2E-06 2E-05 Skin, CVS 0.10 - 0.01 0.1
Cadmium - - - Kidney 0.003 -- 0.0004 0.003
Lead - - -- - NA - -- -
Mercury - - .- - -- Autoimmune Q.002 - 0.0001 0.002
Zinc - - - - - - Blood 0.002 0.000009 0.002
Benzo(a)pyrene Equivalents 3E-07 - 2E-07 5E-07 NA
Aroclor-1260 6E-07 3E-07 1E-06 NA -
Chemical Total 2E-05 - 2E-06 - 2E-05 0.1 - 0.01 Q.1
Exposure Point Total 2E-05 0.1
Exposure Medium Total 2E-05 a1
Air UXO 32 2,3,7,8-TCDD Equivalents 9E-12 9E-12 NA - 0.00000002 - 0.00000002
Arsenic - 2E-09 -~ - 2E-09 NA 0.00007 - 0.00007
Cadmium - BE-11 - 6E-11 Kidney - 0.000010 0.000010
Lead -- - - NA -- -
Mercury - -- - - CNS, Kidney - 0.0000008 0.0000008
Zinc - - - NA - -
Benzo(a)pyrene Equivalents - 2E-12 - 2E-12 NA - -
Aroclor-1260 6E-12 - - 6E-12 NA .- - - -
Chemical Total - 2E-09 - 2E-09 - - 0.00008 - - 0.00008
Exposure Point Total 2E-09 0.00008
J Exposure Medium Total 2E-09 0.00008
Medium Total 2E-05 0.1
Subsurface Soil Subsurtace Soil UX0O 32 Aluminum - - -~ - CNS 0.0010 - 0.000004 0.0010
Arsenic 1€-05 - 1E-06 - 1E-05 Skin, CVS 0.07 - 0.009 0.08
Cobalt - -- - Thyroid 0.01 - 0.00005 0.01
Iron - - - - -- GS 0.003 - 0.00001 0.003
Manganese -- - - -- CNS 0.001 0.0001 0.001
Vanadium - - - - -- Kidney 0.001 0.000004 0.001
Benzo(a)pyrene Equivalents 4E-07 - 2E-07 - 7E-07 NA - - - -
Chemical Total 1€-05 -- 2E-06 -- 1E-05 0.09 - 0.008 0.1
Exposure Peint Total 1E-05 0.1
Exposure Medium Total 1E-05 0.1
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TABLE 9.12.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURES
UXO 32, INDIAN HEAD, MARYLAND

PAGE 3 0OF 3
Scenario Timeframe: Future
Receptor Population: Recreational User
Receplor Age: Adult
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
{Radiation} Roules Total Target Organ(s) Routes Total
Air UXO 32 Aluminum - -- - - .- CNS -- 0.000007 - - 0.000007
Arsenic -- 1E-09 - -- 1E-09 NA - - 0.00005 .- 0.00005
Cobalt - 4E-10 - - 4E-10 Respiratory - 0.00002 -- 0.00002
Iron - -- - - - NA -- - - -
Manganese - .- - -- - CNS .- 0.00002 -- 0.00002
Vanadium - -- -~ - -- NA - -
Benzo(a)pyrene Equivalents -- 2E-12 -- - 2E-12 NA -- - --
Chemical Total - 2E-09 - - 2E-09 - 0.0001 .- 0.0001
Exposure Point Total 2E-09 0.0001
Exposure Medium Total 2E-09 0.0001
Medium Total 1E-05 a1

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplementa! Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 9.13.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES

UXO 32, INDIAN HEAD, MARYLAND

PAGE 1 OF 3
Scenario Timeframe: Future
Receptor Population: Recreational User
Receptor Age: Lifelong
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Ingestion tnhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
{Radiation) Routes Total Targel Organ(s) Routes Total
Surtace Soil (current) Surface Soll (current) UXO 32 Arsenic 4E-05 - 4E-06 4E-05
Cadmium - -
Lead -- -
Benzo(a)pyrene Equivalents 3E-06 - 1E-06 4E-06
Aroclor-1260 1E-07 5E-08 - 2E-07
Chemical Total 4E-05 - 5E-08 - 5E-05
Exposure Point Total 5E-05
Exposure Medium Total 5E-05
Air UX0 32 Arsenic -- 2E-09 - - 2E-09
Cadmium - 1E-11 - 1E-11
Lead - - - - --
Benzo(a)pyrene Equivalents - 3E-12 - - 3E-12
Aroclor-1260 - 4E-13 - - 4E-13
Chemical Total - 2E-09 - - 2£-09
Exposure Point Total 2E-09
Exposure Medium Total 2E-09
Medium Total 5E-05
Surface Soil {under cap) Surface Soil {under cap) UXO 32 2,3,7,8-TCDD Equivalenls 3E-06 - 3E-07 -- 3E-06
Arsenic 2E-05 - 2E-06 - 3E-05
Cadmium -
Lead - - - - .-
Mercury - - - - -
Zinc .- - -
Aroclor-1260 4E-06 - 2E-08 - 5E-08
(Chemical Total 3E-05 4E-06 3E-05
Exposure Point Total 3E-05
Exposure Medium Total 3E-0S
Air UX0 32 2,3,7,8-TCDD Equivalents - 1E-11 - 1E-11
Arsenic - 9E-10 - - 9E-10
Cadmium - 4E-10 - - 4E-10
Lead - -
Mercury - - -
-
Zinc - - - - .-
Aroclor-1260 1E-11 - - 1E-11
Chemical Total - 1E-08 - - 1E-09
Exposure Point Total 1E-09
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TABLE 9.13.AME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURES
UXO 32, INDIAN HEAD, MARYLAND

PAGE 2 OF 3
Scenario Timeframe: Future
Receptor Population; Recreational User
Receptor Age: Lifelong
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Ingestion Inhalation Dermal External [Exposure Primary ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total
Exposure Medium Total 1E-09
Medium Total 3E-05
Surface Soil (future) Surface Sail {future) UXO 32 2,3,7,8-TCDD Equivalents 3E-06 - 3E-07 -- 3E-06
Arsenic 5E-05 - SE-06 - 5€-05
Cadmium -- - --
Lead -- - -- -- --
Mercury -- - - - -
Zinc .- -
Benzo(a)pyrene Equivalents 3E-06 - 1E-06 - 4E-08
Aroclor-1260 2E-06 - 9E-07 - 3E-06
Chemical Total 6E-05 - 7E-08 - 6E-05
Exposure Point Total 6E-05
Exposure Medium Total 6E-05
Air UXO 32 2,3,7,8-TCDD Equivalents - 1E-1 - - 1E-11
Arsenic - 2E-09 - 2E-09
Cadmium - 7E-11 - -- 7E-11
Lead -
Mercury - .- - --
Zinc - -- - -
Benzo{a)pyrene Equivalents - 3E-12 - - 3E-12
Arocior-1260 - 8E-12 - - BE-12
Chemical Total - 2E-09 - - 2E-09
Exposure Point Total 2E-09
Exposure Medium Total 2E-09
Medium Total BE-05
Subsurface Soil Subsurface Soil UXO 32 Aluminum -- -- -- - --
Arsenic 4E-05 - 4E-06 - 4E-05
Cobalt -- -
Iron .- -
Manganese -- - - - -
Vanadium - - .- - --
Benzo(a)pyrene Equivalents 3E-06 - 1E-06 - 5E-06
Chemical Total 4E-05 - 5E-06 - 5E-05
Exposure Point Total 5E-05
Exposure Medium Total ’ 5E-05
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TABLE 9.13.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURES
UXO 32, INDIAN HEAD, MARYLAND

PAGE3OF 3
Scenario Timeframe: Future
Receptor Population: Recreational User
Receptor Age: Lifelong
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotienl
Medium Point of Potential
Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Tota! Target Organ(s) Routes Total
Air UX0O 32 Aluminum - -- - - --
Arsenic - 1E-08 - - 1E-09
Cobalt - 5E-10 -- .- 5E-10
lron - -- -
Manganese - .- - - -
Vanadium - - - - -
Benzo(a)pyrene Equivalents - 4E-12 - - 4E-12
Chemical Total - 2E-09 - - 2E-09
Exposure Point Total 2E-09
Exposure Medium Total 2E-09
Medium Total 5E-05

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens {2005).
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TABLE 9.14.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES

UXO 32, INDIAN HEAD, MARYLAND

PAGE 1 OF 3
Scenario Timeframe: Future
Receptor Population: Resident
Receptor Age: Child
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium ’ Point of Potential
Concern Ingestion Inhatation Dermal Externa! Exposure Primary ingestion Inhalation Dermal Exposure
{Radiation) Routes Total Target Organ(s) Routes Total
Surtace Soii (current) Surface Sail (current) UXO 32 Arsenic 2E-04 - 2E-05 - 2E-04 Skin, CVS 5 -- 0.4 5
Cadmium -- - -- Kidney 0.02 0.003 0.03
Lead -- - -- NA -
Benzo(a)pyrene Equivalents 1E-05 5E-06 - 2E-05 NA - -
Aroclor-1260 5E-07 - 2E-07 - 8E-07 NA -
Chemical Total 2E-04 2E-05 2E-04 5 0.4 5
Exposure Point Total 2E-04 5
Exposure Medium Total 2E-04 5
Air UX0o 32 Arsenic - 4E-09 - - 4E-09 NA 0.0007 0.0007
Cadmium - 2E-11 - - 2E-11 Kidney 0.00002 0.00002
Lead - N - - NA - -
Benzo(a)pyrene Equivalents 2E-11 - - 2E-11 NA -
Aroclor-1260 - 1E-12 - - 1E-12 NA - - -
Chemical Total -- 4E-09 - - 4€-09 - - 0.0007 - 0.0007
Exposure Point Total 4E-09 0.0007
Exposure Medium Totat 4E-09 0.0007
Medium Total 2E-04 5
Surface Soil (under cap) Surface Soil {under cap) uUxo 32 2,3,7,8-TCDD Equivalents 1E-05 - 1E-06 - 1E-05 NA 1 0.10 1
Arsenic 1E-04 - 9E-06 - 1E-04 Skin, CVS 3 0.2 3
Cadmium -- - Kidney 1 - 0.10 1
Lead - - - NA - -
Mercury - - Autoimmune 0.1 0.008 01
Zinc - - - Blood 0.1 0.0004 0.1
Aroclor-1260 2E-05 - 7€-06 - 2E-05 NA - --
Chemical Total 1E-04 - 2E-05 - 2E-04 5 - 0.4 6
Exposure Point Total 2E-04 6
Exposure Medium Total 2E-04 6
Air UX0 32 2.3,7,8-TCDD Equivalents 3E-11 - 3E-11 NA 0.0000002 0.0000002
Arsenic - 2E-09 - 2E-09 NA 0.0004 0.0004
Cadmium 9E-10 - - SE-10 Kidney 0.0006 0.0006
Lead - - - - -- NA -~
Mercury - -- CNS, Kidney 0.000010 0.000010
Zine - - - - -- NA - -
Aroclor-1260 - 3E-11 - - 3E-11 NA - - --
Chemical Total - 3E-09 - 3E-09 -- 0.001 -- 0.001
Exposure Paint Total 3E-09 0.001
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TABLE 9,14.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES

UXO 32, INDIAN HEAD, MARYLAND

PAGE 2 OF 3
Scenario Timeframe: Future
Receptor Population: Residenl
Receptor Age: Child
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Ingestion Inhaiation Dermal Exlernal Exposure Primary Ingestion Inhalalion Dermal Exposure
{Radiation} Routes Total Target Organ(s) Routes Tolal
Exposure Medium Total 3E-09 0.001
Medium Total 2E-04 6
Surtace Soil {future) Surface Soil {luture) UX0 32 2,3,7,8-TCDD Equivalents 1€-05 1E-08 - 1E-05 NA 1 - 0.10 1
Arsenic 2E-04 - 2E-05 - 3E-04 Skin, CVS 6 0.5 7
Cadmium Kidney 02 0.02 0.2
Lead - - - NA -
Mercury - - - Autoimmune 01 0.006 0.1
Zinc - - - Blood 0.1 0.0004 0.3
Benzo(a)pyrene Equfvalems 2E-08 - BE-08 2E-05 NA --
Aroclor-1260 1E-05 - 4E-08 - 1E-05 NA -
Chemical Total 3E-04 - 3E-05 -~ 3E-04 8 06 8
Exposure Point Total 3E-04 8
Exposure Medium Total 3E-04 8
Air Ux0o 32 2,3,7,8-TCDD Equivalents - 3E-11 - - 3E-11 NA - 0.0000002 - 0.0000002
Arsenic - 5E-09 - - SE-08 NA 0.0008 0.0008
Cadmium - 2E-10 - - 2E-10 Kidney - 0.0001 - 0.0001
Lead - -- - - NA - - -
Mercury - - - - - - CNS, Kidney .- 0.000010 - 0.000010
Zinc -- -- - - NA - -
Benzo(a)pyrene Equivalents - 2E-11 - - 2E-11 NA -
Aroclor-1260 - 2E-11 2E-11 NA - - -
Chemical Total - 5E-09 - 5E-09 0.0010 - - 0.0010
Exposure Point Total 5E-09 0.0010
Exposure Medium Total 5E-09 0.0010
Medium Total 3E-04 8
Subsurface Soil Subsurface Soil Ux0 32 Aluminum - - - - CNS 0.06 - 0.0002 0.06
Arsenic 2E-04 2E-05 - 2E-04 Skin, CVS 5 0.4 5
Cobailt - - - - Thyroid 0.8 0.002 0.8
iron - GS 0.2 0.0005 0.2
Manganese - - - - - CNS 0.06 0.005 0.07
Vanadium .- - Kidney 0.07 0.0002 0.07
Benzo(a)pyrene Equivalents 2E-05 - 7E-08 - 3E-05 NA
Chemical Total 2E-04 - 2E-05 - 2E-04 6 0.4 6
Exposure Point Total 2E-04 6
Exposure Medium Total 2E-04 6
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TABLE 9.14 RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURES
UXO 32, INDIAN HEAD, MARYLAND

PAGE 3 OF 3
Scenario Timeframe: Future
Receptor Population: Resident
Receptor Age: Child
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential ’
Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalalion Dermal Exposure
(Radiation) Routes Tolal Targel Organ(s) Routes Tolal
Air UXO 32 Aluminum - - - - .- ‘CNS - 0.00008 0.00008
Arsenic - 4E-09 - -- 4E-09 NA 0.0008 - - 0.0006
Cobalt -- 1E-09 - ’ - 1E-09 Respiratory 0.0003 - 0.0003
Iron - -- NA -
Manganese - -- - CNS 0.0002 0.0002
Vanadium - NA
Benzo(a)pyrene Equivalents - 2E-11 - - 2E-11 NA -
(Chemical Total -- 5E-09 -- - 5E-09 0.001 0.001
Exposure Point Tota! 5E-09 0.001
Exposure Medium Total SE-09 0.001
Medium Total 2E-04 6
Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility trom Early-Life Exposure to Carcinogens (2005)
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TABLE 9.15.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES

UXO 32, INDIAN HEAD, MARYLAND

PAGE 1 OF 3
Scenario Timeframe: Future
Receptor Population: Resident
Receptor Age: Adult
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
{Radiation) Routes Total Target Organ(s} Routes Total
Surface Soil (current) Surface Soil (current) UX0 32 Arsenic 8E-05 - 1E-05 - 9E-05 Skin, CVS 05 - 0.06 0.6
Cadmium -- - - Kidney 0.002 0.0004 0.003
Lead R - .- NA - - -
Benzo(a)pyrene Equivalents 2E-086 - 1E-06 - 3E-06 NA - - -
Araclor-1260 2E-07 - 1E-07 - 4E-07 NA - - - - -
Chemical Total BE-05 - 1€-05 - 9E-05 0.5 0.08 06
Exposure Point Totat 9E-05 0.6
Exposure Medium Totai 9E-05 0.6
Air UX0O 32 Arsenic - 1E-08 - - 1E-08 NA 0.0007 0.0007
Cadmium - 1E-10 - - 1E-10 Kidney 0.00002 - 0.00002
Lead - - - - - NA - - - -
Benzo(a)pyrene Equivalents - 2E-11 - - 2E-11 NA -- -
Aroclor-1260 4E-12 - 4E-12 NA - - -
Chemical Total - 1E-08 - - 1E-08 0.0007 - 0.0007
Exposure Point Total 1E-08 0.0007
Exposure Medium Total 1E-08 0.0007
Medium Total 9E-05 0.6
Surface Soil (under cap) Surface Soil (under cap) Uxo 32 2,3,7,8-TCDD Equivalents 5E-06 7E-07 6E-06 NA 0.1 - 0.01 0.1
Arsenic 5€-05 6E-06 - 5E-05 Skin, CVS 0.3 0.04 0.3
Cadmium - Kidney 01 0.02 Q.1
Lead - - NA
Mercury - - - -- Autoimmune 0.02 - 0.0009 0.02
Zine - - - .- Blood 0.02 - 0.00006 0.02
Aroclor-1260 8E-06 - 4E-06 - 1E-05 NA -
Chemical Total 6E-05 1E-05 - 7E-05 0.6 - 0.07 0.6
Exposure Point Total 7E-05 0.6
Expaosure Medium Total 7E-05 0.6
Alr UXO 32 2,3,7,8-TCDD Equivalents - 1E-10 - 1E-10 NA - 0.0000002 - 0.0000002
Arsenic - 9E-09 - - SE-09 NA 0.0004 0.0004
Cadmium - 4E-09 - 4E-09 Kidney 0.0006 0.0006
Lead - - NA
Mercury -- - - CNS, Kidney 0.000010 0.000010
Zinc - -- - NA -
Aroclor-1260 - 1E-10 - 1E-10 NA -
Chemical Total - 1E-08 - - 1E-08 0.001 - 0.001
Exposure Point Total 1E-08 0.001
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TABLE 9.15.AME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES

UXO 32, INDIAN HEAD, MARYLAND

PAGE 2 OF 3
Scenario Timeframe: Future
Receptor Population: Resident
Receptor Age: Adult
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Paint of Potential
Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total
Exposure Medium Total 1E-08 0.001
Medium Total 7E-05 0.6
Surface Soil (fulure) Surface Soit (future) UX0 32 2,3,7,8-TCDD Equivalents S5E-06 - 7E-07 - 6E-06 NA 0.1 - 0.01 0.1
Arsenic 1E-04 - 1E-05 - 1E-04 Skin, CVS 0.7 - 0.08 0.7
Cadmium - - -- - .- Kidney 0.02 - 0.00 0.02
Lead - -- - -- NA -- -- -
Mercury -- - - Autoimmune 0.02 - 0.0009 0.02
Zing - - - - - Blood 0.02 0.00006 0.02
Benzo(a)pyrene Equivalents 2E-08 - 1E-06 - 3E-06 NA - - -
Aroclor-1260 4E-06 - 2E-06 - 6E-06 NA - --
Chemical Total 1E-04 - 2E-05 - 1E-04 0.8 - 0.10 09
Exposure Point Total 1E-04 [oRe]
Exposure Medium Total 1E-04 0.9
Air UXO 32 2,3,7,8-TCDD Equivalents - 1E-10 - - 1E-10 NA - 0.0000002 - 0.0000002
Arsenic 2E-08 -~ 2E-08 NA 0.0008 0.0008
Cadmium - 7E-10 - - 7E-10 Kidney - 0.0001 0.0001
Lead - - - NA -
Mercury. - CNS, Kidney 0.000010 0.000010
Zinc - -- - NA - -- -
Benzo(a)pyrene Equivalents - 2E-11 - 2E-11 NA
Aroclor-1260 - 7E-11 - - 7E-11 NA - -
Chemical Total . 2E-08 2E-08 0.0010 .- 0.0010
Exposure Point Total 2E-08 0.0010
Exposure Medium Total 2E-08 0.0010
Medium Total 1E-04 0.9
Subsurface Soil Subsurface Soil UXO 32 Aluminum - -- CNS 0.007 0.00003 0.007
Arsenic 8E-05 - 9E-06 9E-05 Skin, CVS 0.5 - 0.06 0.6
Cobalt - - - - Thyroid 0.09 - 0.0003 0.09
Iron - -- - -- GS 0.02 0.00008 0.02
Manganese - - - CNS 0.007 - 0.0007 0.008
Vanadium - - - - Kidney 0.008 0.00003 0.008
Benzo(a)pyrene Equivalents 3E-06 - 2E-06 - 5E-06 NA -
Chemical Total 8E-05 1E-05 9E-05 0.6 0.06 0.7
Exposure Point Total 9E-05 0.7
Exposure Medium Total 9E-05 0.7
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TABLE 9.15.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURES '
UXO 32, INDIAN HEAD, MARYLAND

PAGE 3 OF 3
Scenario Timeframe: Future
Receptor Popu\_at‘ron: Resident
Receptor Age; Adult
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Paint of Potential
Concern Ingestion Inhaiation Dermal External Exposure Primary ingeslion tnhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total
Alr UXO 32 Aluminum - - - - .- CNS 0.00008 .- 0.00008
Arsenic - 1E-08 - - 1E-08 NA - 0.0006 - 0.00086
Cobalt -- 5E-09 - - 5E-09 . BRespiratory .- 0.0003 -- 0.0003
Iron - - - - -- NA - - -- -
Manganese - -- - - -- CNS -- 0.0002 -- 0.0002
Vanadium - .- - - -- NA - - -
Benzo(a)pyrene Equivalents -- 3E-11 -- -- 3E-11 NA - -
Chemical Total - 2E-08 - - 2E-08 .- 0.001 -- 0.001
Exposure Point Total 2E-08 0.001
Exposure Medium Total 2E-08 0.001
Medium Total 9E-05 0.7
Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility trom Early-Life Exposure to Carcinogens (2005).
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TABLE 9.16.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES

UXO 32, INDIAN HEAD, MARYLAND

PAGE 1 OF 3
Scenario Timeframe: Future
Receptor Population: Resident
Receptor Age: Adult
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
{Radiation) Routes Total Target Crgan(s) Routes Total
Surface Soil (current) Surface Soit {current) UX0 32 Arsenic 3E-04 - 3E-05 3E-04
Cadmium - -
Lead - - -
Benzo{a)pyrene Equivalents 2E-05 - 7E-06 - 2E-05
Aroclor-1260 8E-07 3E-07 1E-08
Chemical Total 3E-04 - 3E-05 - 3E-04
Exposure Point Total 3E-04
Exposure Medium Total 3E-04
Air UXO 32 Arsenic - 2E-08 - - 2E-08
Cadmium - 1E-10 - - 1E-10
Lead - -- -
Benzo(a)pyrene Equivalents - 4E-11 - - 4E-11
Aroclor-1260 - SE-12 5E-12
Chemical Total - 2E-08 - - 2E-08
Exposure Point Total 2E-08
Exposure Medium Total 2E-08
Medium Total 3E-04
Surface Soil (under cap) Surtace Soil {under cap) UX0O 32 2,3,7,8-TCDD Egquivalents 2E-05 -- 2E-06 - 2E-05
Arsenic 2E-04 - 2E-05 - 2E-04
Cadmium - - - --
Lead -- - - .-
Mercury -- - -~
Zinc -- - - - -
Araclor-1260 3E-05 -~ 18-05 - 4E-05
Chemical Total 2E-04 - 3E-05 2E-04
Exposure Point Tota! 2E-04
Exposure Medium Total 2E-04
Air UXO 32 2,3,7,8-TCDD Equivalents - 1E-10 - - 1E-10
Arsenic - 1E-08 - - 1E-08
Cadmium - 5E-09 - 5E-09
Lead -
Mercury - - - -
2Zinc
Aroclor-1260 2E-10 2E-10
Chemical Total - 2E-08 2E-08
Exposure Point Total 2E-08
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TABLE 9.16.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURES
UXO 32, INDIAN HEAD, MARYLAND

PAGE 20F 3
Scenario Timeframe: Future
Receptor Population: Resident
Receptor Age: Adult
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) N Routes Total
Exposure Medium Total 2E-08
Medium Total . 2E-04
Surface Soil {future) Surface Soil (future) UXO0 32 2,3,7,8-TCDD Equivalents 2E-05 - 2E-06 -~ 2E-05
Arsenic 3E-04 -~ 3E-05 -~ 4E-04
Cadmium - - -- -
Lead -- -
Mercury - - -- -- -
Zinc -- - -- - --
Benzo(a)pyrene Equivalents 2E-05 - 7E-06 - 2E-05
Aroclor-1260 1€-05 - 6E-06 -- 2E-05
Chemical Total 4E-04 - 5E-05 -- 4E-04
Exposure Point Total 4E-04
Exposure Medium Total 4E-04
Alr UXO 32 2,3,7,8-TCDD Equivalents - 1E-10 - - ’ 1E-10
Arsenic - 2E-08 - - 2E-08
Cadmium -~ 9E-10 - -- 9E-10
Lead - -- - -
Mercury -- - - - .-
Zinc - -- - -
Benzo(a)pyrene Equivalents - 4E-11 - - 4E-11
Araclor-1260 - 9E-11 - - 9E-11
Chemical Total - 2E-08 - - 2E-08
Exposure Point Total 2E-08
Exposure Medium Total 2£-08
Medium Total | 4E-04
Subsurface Soil Subsurface Soil UXO 32 Aluminum . -~ - -- - --
Arsenic 3E-04 - 2E-05 - 3E-04
Cobalt -- -- - - --
Iron -- - -- - --
Manganese -- --
Vanadium -- - -- -
Benzo(a)pyrene Equivalents 2E-05 - 9E-06 - 3E-05
Chemical Total 3E-04 - 3E-05 - 3E-04
Exposure Point Total 3E-04
Exposure Medium Tolal 3E-04
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TABLE 9.16.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURES
UXO 32, INDIAN HEAD, MARYLAND

PAGE3QF 3
Scenario Timeframe: Future ~
Receptor Population: Resident
Receptor Age: Adult
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potentiat
Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total
Air UXO 32 Aluminum - -- - -
Arsenic - 1E-08 - 1E-08
Cobalt - 5E-09 5E-09
Iron - -- -
Manganese -- - -
Vanadium - - - -
Benzo(a)pyrene Equivaients - 3E-11 - - 3E-11
Chemical Total - 2E-08 2E-08
Exposure Point Total 2E-08
Exposure Medium Total 2E-08
Medium Total 3E-04

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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ATTACHMENT 3

ProUCL PRINTOUTS



ProUCL Output
Surface Soil (Current)
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~ General UCL Statistics for Full Data Sets

User Selected Options

From File  H:Indianhead\UXO 32 soil RA\proucl\surface soil current.wst

Full Precision - OFF

Confidence Coefficient '95%

Number of Bootstrap Operations 2000

ARSENIC

‘Data follow Appr Gamma Dlstnbutron at5% Slgnlfrcance Level L

General Statistics

Number of Valid Observations 44

Raw Statistics
Minimum  3.24
Maximum 423
Mean 8257

Median. 34.95

SD 1057
Std. Error of Mean 15.94
Coefficient of Variation 1.28
Skewness  1.845

Number of Distinct Observations

Log-transformed Statistics
Minimum of Log'Data:
Maximum of‘kLongata
Mean of log Data:
SD of log Data:

Relevant UCL Statistics

Normal Distribution Test
) Shapiro Wilk Test Statistic”  0.728

Shapiro Wilk Critical Value!  0.944

* Data not Normal at 5% Significance Level

Assumlng Normal Distribution

" 95% Student's-t UCL 109.4

' 95% UCLs (Adjyusted for Skewness)
~ 95% Adjusted-CLT UCL (Chen-1995). 1135
' 95% Modified-t UCL (Johnson-1978)° 110.1

Gamma Dlstnbutlon Test

- Theta Star  114.8
MLE of Mean 82,57
k MLE of Standard Deviation.  97.36
nustar  63.29
Approxrmate Chi Square Value (. 05)i 45.99

Adjusted Level of Srgnlflcance 0.0445

Adjusted Chi Square Va!uek 45.49

Andéer/on;Darliyné Test Statistio 0.845

Anderson-Darling 5% Critical Value 0789
~ Kolmogorov-Smirnov Test Statistic  0.134

Kolmogorov-Smirnov 5% Critical Value 0139

~ Assuming Gamma Distribution

Kk star (bias corrected) 0719

Lognormal Distribution Test
Shaprro Wilk Test Statistic
Shaprro Wilk Critical Value

Assumrng Lognormal Drstnbutlon
© 95% H-UCL.
'95% Chebyshev (MVUE) UCL.
. 97 5% Chebyshev (MVUE) UCL
" 99% Chebyshev (MVUE) UCL

~ Data Distribution

44

1.176
6.047
3.622
1.347

0.961
0.944

Data appear Lognormal at 5% Significance Level

- 164.2
S

2331
e

Data Follow Appr.'é’éﬁiﬁ%é Distribution at 5% Si“gnrﬁoart(’:e Level

Nonparametnc Statlstrcs -
1 95% CLT UCL|

" 95% Jackknife UCL

k 95% Standard Bootstrap UCL{

‘ " 95% Bootstrap-t UCL |
© 95% Hall's Bootstrap UCL -~

95% Percentile Bootstrap UCL§
" 95% BCA Bootstrap UCL |
* 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL:

"99% Chebyshev(Mean, Sd) UCL'

108.8
1094
1085
117.6
e
111.1
1137

182.1
SiTT




© 95% Approximate Gamma UCL

95% Adjusted Gamma UCL

Potential UCL to Use

1136
1149

Use 95% Approximate Gamma UCL  113.6

Note: Suggestions regyarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

LEAD

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iacr (2002)

and Singh and Srngh (2003).

Number of Valid Observations.

Number of Missing Values

Raw Statistics
) Minimum:
Maximum
Mean’
Median’
SD
~ Std. Error of Mean
Coefflcrent of Variation

Skewness

Relevant UCL Statistics

 Data not Normal at 5% Significance Level

Assumrng Normal Distribution
‘ ~ 95% Student's-t UCL
95% UCLs (Adjusted for Skewness)
95% Adjusted CLT UCL (Chen 1995)
' 95% Modified-t UCL (Johnson—1978)

Gamma Dlstrrbutron Test
' kK star (blas corrected)
~ Theta Star
MLE of Standard Devratron

nu star

Anderson-Darling Test Statistic
Anderson-Darling 5% Critical Value
Kolmogorov Smirmov Test Statrstlc

' ‘Kolmogorov Smirnov 5% Critical Value

WMLE of Mean h

General Statistics
16
28

8.77
263
' 65.07
223
7722
19.31
1187
1554

1048
1002

077

84.55
65_:07 i e s e
74.18 et

2463
B T

0.0335

0916
o6
o
G

For additional rnsrght the user may want to consult a statistician.

Number of Distinct Observations: 16
Log-transformed Statistics .
Minimum of Log Data  2.171
Maximum of Log‘ Data 5572
Mean of log Data:  3.523
SDoflog Data:  1.18
Lognormal Distribution Test
Shaprro Wilk Test Statistic.~ 0.887
Shap|ro Wilk Critical Value‘ 0.887
~ Data appear Lognormal at 5% Significance Level
- Assumln ) Lognormal Drstnbutlon -
B - . 95%H- -UCL 1692
© 95% Chebyshev (MVUE) UCL 155.4
~ 97.5% Chebyshev (MVUE) UCL 1951
~ 99% Chebyshev (MVUE) UCL ~ 273.1
* Data Distribution
Data appear Lognormal at 5% Signiﬁeanoe Level
B Nonparametnc Statrstlcs
 95%CLTUCL 96.83
) * 95% Jackknife UCL?' 98.92
5% Standard Bootstrap ucL  95.03
. " 95% Bootstrapt UCL. 112.8
VVVVV © 95% Hall's Bootstrap UCL. 107.3
4 95% Percentite Bootstrap UCL.  96.74
" 95% BCA Bootstrap UCL' 1032




" Data not Gamma Distributed at 5% Significance Level g% Chebyshev(Mean, Sd) UCL 1492
o 97.5% Chebyshev{Mean, Sd) UCL. 185.6
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL. 257.2
95% Approximate Gamma UCL, 111.9 '
95% Adjusted Gamma UCL 119.3

Potential UCL to Use ‘ Use 95% Chebyshev (Mean, Sd) UCL  149.2

Note: Suggestions regarding the selection of a 95% UCL are pfovided to help the user to select the most appropriate 95% UCL.

" These recommendations are based upon the resuits of the simulation studies summarized in Si’ngh, Singh, and laci (2002)

and Singh and Si‘n‘gh (2003). For additional inSight, the user may want to consult a statistician.




" General UCL Statistics for Data Sets with Non-Detects )
User Selected Options k k
From File - H:\Indianhead\UXO 32 soil RA\prouchsurface soil current.wst
Full Precision OFF ‘
Confidence Coefficient .95%
Number of Bootstrap Operations' 2000
CADMIUM
General Statistics
Number of Valid Data 15 Number of Detected Data 5
Number of Distinct Detected Data 5 k ~ Number of Non-Detect Data 10
Number of Missing Vatues: 29 k Percent Non-Detects 66.67%
" Raw Statrstrcs D S ' Log transformed Statistics
" Minimum Detected | 0:02“135 ) - k ~ Minimum Detected -3.849
Maximum Detected 5.83: Maximum Detectedg 1.763
"~ Mean of D'ete,Ctedj 2.303 k . ' ' Mean of Detected. -0.802
 SDofDetected  2.981 ‘ ~ SD of Detected 2.471
Minimum Non-Detect.  0.0313 o Minimum-Non-Detect ~ -3.464
Maximum Novn—Detectfu 0.552: ’ ' Maximum Non-Detect -0.594
Note: Data have multiple DLs - Use of KM Method is recommended k k » Number treated as Non-Detect 13
For all methods (except KM, DL/2, and ROS Methods), A ) Number treated as Detected 2
Observations < Lérgest ND are treated as NDs o . 4 ! . o Sihgle DL Non—DetectPercentage . 86.67%
’ * Warning: There are only 5 Detected Values in this data
" Note: It should be noted that even though bootstrap may be performed on this data set
- the resultmg calculatrons may not be rellable enough to draw conclusrons -
It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.
UCL Statlstlcs
Normal Drstnbutlon Test with Detected Values OnIy h k Lognormal Drstrlbutlon Test with Detected Values Only’
Shaplro Wilk Test Statistic! Shaprro Wilk Test Statistic 0.899
5% Shaplro Wilk Critical Value 0 762; h 5% Shaplro Wilk Critical Value 0.762
Data not Normal at 5% SignificanoeLevel k : 'Dateébpear Lognormal at 5% Significance Level
Assummg Normal Distribution ‘ o Assumlng Lognormal Distribution
DL/2 Subst|tut|on Method S DL/2 Substltutlon Method
. Mean~' oo ) B Mean s
SDT T e . SD;' {554
ke b (t) UCL " 782' S s H-Statv(DL/2) Ul a0
. Méx‘i‘r’r’ihrht/ivketihooaméstimétek(ﬁl‘[tf)' oo d B e (66 KOS Method
" MLE method failed to converge properly A E ~ MeaninlogScale,  -2.183
O Lot i e I b LOg Sl T
Mean in Original Scale 0.808
SDin Ongmal Scale 1.933
- - 95%tUCL  1.687




k star (blas Corrected)
Theta Star

A-D Test Statistic
5% A-D Critical Value

Assuming Gamma Distribution
Gamma ROS Stansucs usmg Extrapolated Data
© Minimum

Maximum

~ Median

Theta star

Nustar
AR
W95%' Gamma Apbroximate ucL:
© o 95% Adjusted Gamma UCLW o

Note: DL/2 is not a recommended method ‘

nu star

K-S Test Statistic:
5% K-S Critical Value'

Mean.

‘ ka[al' ‘

Gamma Distribution Test with Detected Values Only

0.294
7.832
2.941

0.483
0.725
0725

0.376

Data appear Gamma Distributed at 5% Signiﬁeance Level

1.0000E-6
Rt

0.768

'1.0000E-6

1.95
0.116

6.621
3478
0.527:
5.065
6511

'95% Percentile Bootstrap UCL
95% BCA Booistrap uCL
© 95% H-UCL

Data Distribution Test with Detected Values Only

71,604

1.922
3

Data appear Gamma Distributed at 5% Significance Level

kNonpa rametric Statistics
Kaplan-Meier (KM) Method

Mean 0.832

SD 1.86

SE of Mean: 0.538

195% KM (t) UCL 1.78

95% KM (z) UCL  1.717

" 95% KM (jackknife) UCL  1.697

" 95% KM (bootstrap ) UCL ~ 8.05

"~ 95%KM(BCA)UCL 2225

95% KM (Percentile Bootstrap) UCL 1.989

95% KM (Chebyshev) UCL:  3.179

97.5% KM (Chebyshev) UCL: 4.194

'99% KM (Chebyshev) UCL. 6.189
Potentlal UCLs 1o Use

“ 95% KM (t) UCL 1.78

~ Note: sug‘gesticng‘fega‘r’din”g‘ihe‘ selection of a 95% UCL are provided to help the user to select ’tﬁe’mbéi“‘ab‘r}ropﬁate 95% UCL

These recommendatrons are based upon the results of the simulation studies summarized in Smgh Malchle “and Lee (2006)

For addmonal mS|ght the user may want to consult a statistician.

BAP EQUIVALENT-HALFND

Number of Valid Data
Number of Distinct Detected Data:

“ Number of Mrssmg Values

Raw Statlstlcs

" Minimum Detected

Maximum Detected
‘Mean of Detected.
- SD of Detected

" Minimum Non-Detect:

Maximum Non-Detect.

17
9

27

27.09
1200

2731

Note: Data have multlple DLs - Use of KM Method is recommended

For all methods (except KM, DL/2, and ROS Methods) o

S
S
400

" General Statistics

Number of Detected Data 9
Number of Non-Detect Data. 8
~ Percent Non-Detects 47.06%
. kLog transformed Statistics
~ Minimum Detected; ©3.299
Maximum Detected  7.09
" Meanof Detected  4.979
-  SDofDetected  1.219
“Minimum Non-Detect  5.886
- * Maximum Non-Detect 5.9
 Number treated as Non- Detectl 16
~ Number treated as Detected S




Observations < Largest ND are treated as NDs

 Single DL Non-Detect Percentage

Warning: There are only 9 Detected Values in this data

‘Note: it should be noted that even thouygh bootstrap may be performed on this data set

the resulting calculations may not be retiable enough to draw conclusions

1t is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normat Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic: ~ 0.659
5% Shapiro Wilk Critical Value 0.829.
Data not Normal at 5% Sikgriikfi“c'an“cé Level
Assumlng Normal Distribution
’ DL/2 Subsntutlon ‘Method:

h Mean% 2346

- SD 260.7

95% DL/2 () UCL 345

N/A

Maximum Likelihood Estimate(MLE) Method:

~ MLE method failed to cdnvergéprope'rly

Gamma Dlstrlbutlon Test with Detected Values Only o

ed)f
Theta Star: 39

nu star: 1242
) 'AD Test Statistic  0.429
' 5% A-D Critical Value'  0.746
K-S Test Statistic 0746
' 5% K-S Critical Value.  0.288
Data appeaf Gamma Distributed at 5% Significanée Level
“'Aséurﬁkihngké'mrha‘ Distribution
Gamma ROS Stansncs usmg Extrapolated Data ;
) “Minimum’ 1.0000E-6
) Maximum 1200
~ Mean 2349
 Median 1794
- e “281.2‘“ .
kstar,  0.393
Thetastar 5982
B ~ Nu star;"m 1335

Lognormal Distribution Test with Detected Values Only

Sﬁapiro Wilk Test Statistic.
5% ShapiromWiyik Critical Value

Data appear ngnormal at S%VSi‘gr‘iiAﬁycahcé Level

) Assumlng Lognormal Distribution

DL Subsmutlon Method
Mean,

sp.
195% H-Stat (DL/2) UCL

Log ROS Method:

~ Mean in Log Scale

SDinLog Scale  0.95

 Meanin OriQTnal ScaklweE -

SD in Ongmal Scale: o

S 95% tUCL"
" 95% Percentile 'Bootstrap UcL

- 95% BCA Bootstrap U CLEI'

Data Distribution Test with Detected Values Only

* Data appear Gamma Distributed at 5% Significance Level

'N onpa ram atistics

Kaplan Me|er (KM) Method‘%
Mean 2156
~ SD 2664
SEofMean  72.95
C95%KM()UCL 343
B 95% KM (z) UCL™ 3356
95% KM (jackknife) UCL 3415
. 95% KM (bootstrap ) UCL ~ 450.3
" 95% KM (BCA)UCL. 3455
95% K KM (Percentile Bootstrap) UCL. 340
‘  95% KM (Chebyshev) UCL 5336
~ 97.5%KM (Chebyshev) UCL.  671.2
 99% KM (Chebyshev) UCL.  941.4

~ Potential UCLs toUse

9412%

'5.108
0.873
4155

0.935
0.829




T X G5 KW BEATUCL 3455
95% Gamma Approximate ucCL 511.6 k o
95% Adjusted Gamma UCL ~ 557.7

Nrea: Bl /2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are prbvided to help the user to select the most apprdpriéte 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)

For additional tnstght the user may want to consult a statistician.

AROCLOR-1260
" General Statistics
Number of Valid Data® 26 . ' . Number of Detected Data 21
‘Number of Distinct Detected Data: 21 o Number of Non-Detect Data’ 5
~ Number of Mtsstng Valuesw 18 k “ - "Percent Non- Detectszw 19.23%
Raw Stattsttcs - . k Log -transformed Statistics
Minimum Detectedi RS k k Minimum Detected.  2.398
Maximum Detected: 608 Maximum Detected. 6.41
Mean of Detected’ '145  V Mean of Dkektéc‘ted} 4.389
" SD of Detected 1535 k SD of Detectédf k 1.186
‘Minimum Non-Detect ~ 39.7° - * Minimum Non-Detect  3.681
" Maximum Non-Detect 443 ‘ o Maximum Non-Detect  3.791
| Data have multlple DLs - Use of KM Method is recommended "~ Number treated as Non-Detect: 13
For all methods (except KM, DL/2, and ROS Methods) § ‘ Number treated as Detected” 13

Observattons < Largest ND are treated as NDS

’ wStr‘tgle DL Non-Detect Percentagefﬂ '~ 50.00%

) UCL Stattsttcs o i
i Normal Dtstrtbutton Test with Detected Values OnIy I Lognormal Distribution Test with Detected Values Only
h Shaptro Witk Test Stattsttc; 0.816; - Shaplro Wilk Test Stattsttc ~0.956
. 5% Shaplro Wilk Criticat Valueskw“ 0908 S 5% Shaptro Wilk Critical Valuei 0. 908
Data not Normal at 5% Significance Level | Data appear Lognormal at 5% Significance Level
Assumtng Normal Distribution o - Assumtng Lognormal Distribution
- DL/2 Subslllutlon Method - D2 Substltutlon Method
) B R Tt T TR i T S
. <o iaei U g
CgswoL2@ucl 170 ' 95% H-Stat(DL/2)UCL, 245
Maximum Likelihood Estimate(MLE) Method ~ Log ROS M’é’ttiodf
e e Mean'» Htégf{éé U, ,M,eatntir.],de,éééiﬂéemttt 4154
. SD: R T R e Séat'éév,w 55
95% MLE (yuCL 1156 - Mean in drig"‘i‘néi”éoéteﬁ‘ 1222
95% MLE (TikuyUCL 1337 . SD in Original Scale  145.4
N S R R . 95%tUCL€M e
95% Percentile Bootstrap UCL, 170.7
o 95% BCA Bootstrap ucL 180
' - 9% H UCL’f” T 2355

~ Gamma Distribution Test with Detected Values Only * Data Distribution Test with Detected Values Only




“kstar (bias corrected) 0875 Data appear Gamma Distributed at 5% Significance Level

Theta Star;u '
nu star
A-D Test Statistic. 0.448 ) Nohparametric Statistics
5% A-D Critical Value' 0.77 Kaplan-Meier (KM) Methodf
K-S Test Statisticj 077 ~ Mean 122
5% K-S Critical Value' 0.195 SO 1427
Data éppear Gamma Distributed at 5% Signiﬁcaknce Level ' : SE of Mean, 28.71
S T o , 055 KNTT) BT T
' Assuming Gamma Distribution a 95% KM (z) UCL.  169.2
Gamma ROS Statistics uksking Extrépolated Data : ' 95% KM (jackknife) ucL  170.8
- o Minimum  0.201 ‘ o 95% KM (bootstrap ty UCL.  188.9
Maximum 608 95% KM (BCA)UCL.  175.1
Mean 1172 ‘ ' 95% KM (Percentile Bootstrap) UCL ~ 170.8
- Median 4705 . ~ 95% KM (Chebyshev) UCL. 2471
sb 1491 ~ 97.5%KM (Chebyshev) UCL. 3013
k star. 0.403 ‘ ' 99% KM (Chebyshev) UCL|  407.6
e e e I ; FSAT S S
CNu star 2095 Potentlal UCLs to Use
AppChi2: 1155 ‘ 95% KM (Chebyshev) UCLf - 2471
~ 95% Gamma Approximate UCLkM 2125 ' - P

95% Adjusted Gamma UCL: C 2213

Note DIJ2 is nota recommended method

Note: ‘Suggésikidnsrregérding the selection of a 95% UCL are 'b‘r‘(x)k\fided to khelp the user to select the most approprlete QS‘V%UU‘CL’

These recommendatlons are based upon the results of the simulation studies ‘summarized in Smgh Malchle and Lee (2006)

V For addltlonal 1n5|ght the user may want to consult a statistician.
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k Genera| UCL Statistics for Full Data Sets
User Selected Optlons '
" From File 'H:\Indianhead\UXO 32 soil RA\prouchsurface soit under cap.wst
Full Precision OFF
Confidence Coefficient :95%

Number of Bootstrap Opérétions 2000

ARSENIC

General Statistics

‘Number of Valid Observations: 6 Number of Distinct Observations 5
* Raw Statistics Log-transformed Statistics
- © Minimum: 5.2 Minimum of Log Data.  1.649
B Maximum’ 110 o k Maximum of Log Data 4.7
. Mean; 36.2 k - Mean Of”iog Data 3.065
Median.  29.75 SDoflog Data  1.194
SD 3883 ‘ o o

Std. Error of Mean 15.85
Coefficient of Variation.  1.073
. Skewness 1.746

k Warhihg: A sémble sizeof 'n'=6 méy n'o'tkadéqué‘te' énough to compute rhéahingﬂ)l and reliable test statistics and estimates!

ltis é‘uggested to collect at least 8 to 10 observations using these statistical methods!

" If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: There are only 6 Values in this data

- Note It should be noted that even though bootstrap methods may be performed on this data set, )
‘ the resulnng calculatlons may not be reliable enough to draw conclusions o

" The literature sugg‘ééis to use bootstrap methods on data sets havirig more than 10-15 observations.

Relevant UCL Statistics

" Normal Distribution Test k o k Lognorrﬁa'I"DikstributkiOn Test
Shapiro Wilk Test Statistic' ~ 0.797 Shapiro Wilk Test Statistic' ~ 0.906
‘Shapiro Wilk Critical Value:  0.788 o Shapiro Wilk Critical Value  0.788
Datakappeé‘r Normal at 5% Significéhce Level ' ‘ ‘Data éppear LognOrmal at 5% Sighificance'Lé\/el ”
Assummg Normal Distribution o Assumlng Lognormal Distribution
95% Students-LUCL  68.14 ‘ . " 95% H-UCL  567.8
 95% UCLs (Adjusted for Skewness) ~ 95%Chebyshev (MVUE)UCL 113.9
"~ 95% Adjusted-CLT UCL (Chen-1995) 7435 97.5% Chebyshev (MVUE) UCL- 147
" 95% Modified-t UCL (Johnson-1978) 7003 - T "99% Chebyshev (MVUE) UCL: 2122
Gamma Dnstnbutron Test ' " Data Distribution i
" Kkstar (bias corrected)  0.656 = Data appear Normal at 5% Significance Level

Theta Star.  55.16
e




" MLE of Standard Deviation  44.69
nu star 7.875

Approximate Chi Square Value (.05) 2.663 Nonparametric Statistics
Adjusted Level of Significance  0.0122 95% CLTUCL' 6227
Adjusted Chi Square Value  1.699 95% Jackknife UCL  68.14
95% Standard Bootstrap UCL 60.33
Andersoh-DarIing Test Statistic  0.35 95% Bootsirap—t ucL 101.9
Anderson-Darling 5% Critical Value 0714 95% Hall's Bootstrap UCL.  169.1
KolmogoroV—Smirnov Test Statistic 0.209 95% Percentile Bootstrap UCL 61.33
" Kolmogorov-Smirnov 5% Critical Value  0.34 95% BCA Bootstrap UCL:  68.67
Data appear Gamma Distributed at 5% 'Signif‘icance Level 95% Chebyshev(Mean, Sd)uCL  105.3
’ ' ‘ ‘ ‘ 97.5% Chebyshev(Mean, Sd) UCL  135.2
' AssumingmGarnmék'Distriburion k 99% Chebyshev(Mean, Sd) UCL 193.9

95% Approximate Gamma UCLfy 107.1
95% Adjusted Gamma UCL  167.8

Potential UCL to Use - o - k Use 95% Student's-l UCL - 68.14
Note: Suggestions rega‘rdingwtheH’sel‘e‘ctioyh of a 95% UCL are provrded to help the user to select the most approprlate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Slngh and laci (2002)

" and Slngh and Smgh (2003) For addmonal insight, the user may want to consult a statistician,

LEAD

General Statistics

 Number of V‘alidObser\k/ations! 6 o ' ~ Number of Distinct Observations: 6
 Raw Statistics B - Log—transformed Statistics
T Mmrmumi” 53 “ Minimum of Log Data. 1.668
4 MaX|mumW98r(y)ﬂdw [ o . Maxrmum of Log Data{ 9.19
. - T e P e oflog Datafw”4.0k7w7w
- “Median ?;9:'75““5 S o log Dataf T s

© Std. Error of Mean, 1626
Coeffuent of Vanahonf 2382
k - Skewness: - 2449

WVarnking'f A'sarnple size of 'n'= 6 “may not adeqkuate énough“to cornputek rheakni'ngf“ulv and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methodsi

 If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical resuits.

Warning: There are only 6 Values in this data
Note It should be noted that even though bootstrap methods may be performed on thls data set,
the resultmg calculatlons may “not be rellable enough to draw conclusrons

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

' Relevant UCL




Shapi’r'c;’\Ni‘lk Test Statistic
Shapiro Wilk Critical Value

Data not Normal at 5% Skig'nyif‘i(k:éncek Level

Assumying Normal Distribution
95% Student's-t UCL
95% UCLs (Adeétédgvfor‘ Skéwness)

95% Adjusted-CLT UCL (Chen-1995)

Gamma Distribution Tke.sbtk

 kstar (bias corrected)

" Theta Star
" MLE of Mean

~ MLE of Standard Deviation
e

Approximate Chi Square Value (.05):

kAa}u“s'iéd‘Léﬂ\‘/éi of Significahcé

. ‘ AdjuSted Chi Square Value:

Anderson-Darling Test Statistic
Anderson-Darfing 5% Critical Value:

‘ Kdylmégdro‘\/:smirnd\)fést Slatistici
Kolmogcr)rd\)—yskmirn(‘)‘v‘ 5% Critical \/alue;

Data not Gamma Distributed at 5% MSWigwhyimﬁcénce‘ Level

95% Modified-t UCL (Johnson-1978)

- 0.507
0.788

4948

6082
5219

022
7609

1672

e
2637

0.273

0.0122
0.125

0.892
- 0.796

0.376

0.363

~ Assuming Gamma Distribution

~ 95% Approximate Gamma UCL

Potential UCL to Use

"~ Recommended UCL exceeds the maximum observation

16120
5% Ao Gana UG 35358

" Lognormal Distribution Test
Shapiro Wilk Test Statistic.  0.86
Shapiro Wilk Critical Value  0.788

Data appear Lognormal at5% SigniﬁCance Level

Assuming Loghormal Distribution
- ~ 95% H-UCL 2.480E+9
95% Chebyshev (MVUE) UCL 3343
97.5% Chebyshev (MVUE) UCL. 4486
~ 99% Chebyshev (MVUE) UCL. 6732
Data Distribution

Data appearLdgnbtfhaI at 5% Signiﬁcahce Level

Nydnyparﬁamétri’(‘: Statistics
- 95% CLT UCL| 4346
95% Jackknife UCL' 4948
" 95% Standard Bootstrap UCL' 4112
~ 95% Bootstrap-t UCL 237883
95% Hali's Bootstrap UCL 145748
"~ 95% Percentile Bootstrap UCL® 4912
‘ 95% BCA Bootstrap UCL 4949
95% Chebyshev(Mean, Sd) UCL: 8758
' 97.5% Chebyshev(Mean, Sd) UCL! 11825
" 99% Chebyshev(Mean, Sd) UCL. 17848

Use 99% Chebyshev (Mean, Sd) UCL' 17848

Note: Suggés'tiohs‘regardihg the selection of a 95% UCL are prévided to hélp the use[’y to select the most ’ap'propriaté' 95% UCL.

 These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and faci (2002)

- and Singh and Singh (2003). For additional insight, the user may want to consult a statistician.




General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File ‘H:\Indianhead\UXO 32 soil RA\prouchsurface soil under cap.wst
Full Precision - OFF ' ‘
Confidence Coefficient 95%

Number of Bootstrap Operations 2000

AROCLOR-1260

General Statistics
Number of Valid Data 5 Number of Detected Data 4
* Number of Distinct Detected Data’ 4 h . B Number of Non-Detect Data 1
k k k Percent Non-Detects  20.00%

Raw Statlstrcs - i o ‘ Log transformed Statistics
\ ~ Minimum Detected - 58 ' ' * Minimum Detected.  1.758
Maximum Detected 110000 N ‘Maximum Detectedi - 9.306
" Mean of Detected: 3991 S " Mean of Detected. 5.468
 SDofDetected 5221 ‘ SDof Detected 3.9
“Minimum Non-Detect 38 ~ Minimum Non-Detect.  3.638

Maximum Noh—Dete'ct: 38 k ’ ' ' ManimumNon—Detéctf 3638

WaVrning: ‘There are ortly 4 Distinct Detected Values in this data
Note It should be noted that even though bootstrap may be performed on this data set

the resultlng calculatlons may not be rehable enough to draw Conclusmns

ucCL Statlstlcs
N Nor’ma'l‘ktj“i;stri‘hutiohrféét\;;ith“ljéteotéd Values Oyrmtlvy T . Lognormal Dlstrlbutlon Test with Detected Values Only o
- Shapiro Wilk Tés‘t'Stamti'stic?W 0859 ) ~ Shapiro Wilk Test Statrstlc 0.812
5% Shapiro Wilk Critical Value.  0.748° . 5% Shaplro ‘Wilk Critical Value ” WO.748
" Data appearNOrmaly at 5% Signifiéance Level 77 Data aﬁp’pear Lognormal at 5% Slgmfcance Level ]
k Assumlng Normal Distribution . ' Assumlng Lognormal Distribution
DL/2 SUbSlItUUOI"I Method - k W DL/2 Substttutron Method

 Mean. 3197 ' : Mean ~ 4.964
sD ass8 o o SD 3635
9% DLZ(UCL 7829 T gsw% Histat (DL/2) UCL 2.272E+18

© Maximum Likelihood Estimate(MLE) Method ~ NA R ~ Log ROS Method
* MLE method failed to converge properly ~ Meaninlog Scale  4.867
R . o R S . . SDA,,itntLogtéca,lv e e
" ‘Mean in Original Scale. 3196
h SD in Onglnal Scaleiw 14859
: S 95%tUCL 7828
'95% Percentile Bootstrap ucL, 6603
""" 95% BCA Bootstrap ucL 7592

95% H- UCL 9 321E+18




Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias correéted) 0.23 Data a'ppear Normal at 5% Significance Level
Theta Star 17392
nu star 1.836
A-D Test Statistic 0.507 Ndnparametric Statistics

5% A-D Critical Value 0.718 Kaplan—Meierk(KM) Method
K-S Test Statistic 0.718 ‘ - Mean 3195
5% K-S Critical Value 0.421 ‘ - SD 4347
Data appear Gamma Distributed at 5% Significance Level k SE of Mean 2245
o ' ‘ 95% KM () UCL 7980
Assuming Gamma Distribution . 95% KM (z) UCL. 6887
Gamma ROS Statistics using Extrapolated Data k  95% KM (jackknife) UCL 7828
‘ "~ Minimum’ 1.0000E-6 ' " 95% KM (bootstrap t) UCL 8188
‘Maximum_ 11000 ~ 95%KM (BCA)UCL 6604
~ Mean' 3193 ' 95% KM (Perc'éntikle‘ébotstrap) UCL: 7370
‘Median: 10 ‘ ~ 95% KM (Chebyshev) UCL 12979
~ SD 4861 197.5% KM (Chebyshev) UCL: 17213
K star 0.182 o S 99% KM (Chebyshev) UCL: 25529
Theta star 17514 ' I

Nustar 1.823 Potential UCLs to Use

AppChi2: 0.131 S 95% KM (1) UCL: 7980
. 95% Gémmké'Appro‘x“imé’té’ ucL: 44364‘ o '95%'KM'(Pércéntile Bootstrap) ucL 7370
" 95% Adjusted Gamma UCL NA - S

JL/2 is not a recommended method.

~ Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2()06):

nal insight, the user may want to consult a statistician.
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Confidence Coefficient

Number of Bootstrap Operations

ARSENIC

~ General UCL Statistics for Full Data Sets

User Selected Options
From File
OFF
95%
2000

Full Precision

Number of Valid Observations

Raw Statistics
) Minimum

Maximum '

Mean

Median.
SD:
Std. Error of Mean’

‘Coefficient of Variation

Skewness

General Statistics

50

3.24

423

34.95

I
14.28
1.311
1.994

H:\Indianhead\UXO 32 soil RA\prouchsurface soil future. wst

Number of Distinct Observations

'Log-transformed Statistics
Minimum of Log Data
Maximum of Log Data,
Mean of Idg Data
SD of klog Data

" Relevant UCL Statistics

Normal Distribution Test
* Shapiro Wilk Test Statistic.
Shapiro Wilk Critical Value

~ Data not Normal at 5% Significance Level

kAs-sblrJr'Tﬂling Normal Distribution

~ 95% Student'st UCL

~ 95% UCLs (Adjusted for Skewness)
 95% Adjusted-CLT UCL (Chen-1995).
~ 95% Modified-t UCL (Johnson-1978)

Gamma Distribution Test _

~ kstar (bias corrected)

" Theta S“targ \

MLE of Meang
MLE of Standard Deviation

nu star:

N Abpﬁfc‘)xin{é‘té Ckhyiméq'uaré»\“/alue (':05); )

k AdjuStéd Level of Signifi'cﬁancé'

~ Adjusted Chi Square Value

Anderson-Darling Test Statistic
‘Anderson-Darling 5% Critical Value
Ko’IkrrjégkoqroV:S“r‘ﬁirnOv“ Test Statistic:

~ Kolmogorov-Smitnov 5% Critical Value

0.712
0947

0726

106.1
77
190.38

7259
e

0.0452

5349

0.793

0146
GiE

~ Data not Gamma Distributed at 5% Significance Level

'Assuming Gamma Distribution

Lognormal Distribution Test
Shapiro Witk Test Statistic
”Shapiro Wilk CriticakiAVéIUe:

~ Data appear Lognormal at 5% Significance Level

Aséumihg ngnbrmaI'Distributidﬁ
S 95% H-UCL
95% Chebyshev (MVUE) UCL
'97.5% Chebyshev (MVUE) UCL

Data Distribution

k ““N(k)/hparamétﬂrki”c Statistics
B 95% CLT UCL
95% Jackknife UCL:

~ 95% Standard Bootstrap UCL

95% Bootstrap-t UCL
© 95% Hall's Bootstrap UCL
~ 95% Percentile Bootstrap UCL.

95% Chébyéhev(Meah, Sd) UCL;

97.5% Chebyshev(Mean, Sd) UCL'

~ 99% Chebyshev(Mean, Sd) UCL

99% Chebyshev (MVUE) UCL  278.7

100.5
e
95% BCA Bootstrap UCL

166.2

49

1.176
6047
3.555
1331

0.961
10.947

1425
168.3
2055

100.5
1009
107.4
1016
105.8
139.2

219.1




~ 95% Approximate Gamma UCL  103.
95% Adjusted Gamma UCL.  104.5

Potential UCL to Use Use 95% H-UCL 1425

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.
H-statistic often results in unstable {(both high and fow) values of UCL95 as shown in examples in the Technical Guide.
Itis therefore recommended to avoid the use of H-statistic based 95% UCLs.

Use of nonparametric methods are preferred to compl]te UCL95 for skewed data sets which do not follow a gamma distribution.
" Note: Suggestions regardikng the selection of a 95% UCL are provided to heip the user to select the most appropriate 95% UCL.
These recommendations are based upon the resuits of the simulation studies summarized in 'Singh, Singh, and laci (2002)
and Singh anduSingh (2003). For additional insight, the user méy want to consult a statistician.
LEAD

General Statistics

Number of Valid Observations. 22 ' r " Number of Distinct Observations 22

Number of M‘is’éing Values 28

Raw Statistics k o Log-tranSformed Statistics
o o Minimum 53 k o " Minimum of tog Data 1.668
Maximum 9800 - o Maximum of Log Data 9.19
~ Mean 5033 R ‘ Meanoflog Data  3.674
 Median 223 - ~ SDoflogData 172
S 568 . . . e . R
© Std. Error of Mean. 443
"Coefficient of Variation ~ 4.128
e e o

~ Relevant UCL Statistics

~ Normal Distribution Test * Lognormal Distribution Test
- Shapiro Wilk Test Statistic. ~ 0.245 ~ Shapiro Wilk Test Statistic 0.859 |
‘Shapiro Wilk Critical Value.  0.911 ~ Shapiro Wilk Critical Value  0.911 |

~ Data not Normal at 5% Significance Level - Data not Lognormal at 5% Significance Level

' 4As$umin'g Normal Distribution - k kAsSu”hkii'rikg Lognormat Distribution
‘ ~ 95%StudentstUCL 1265 . - 95% H-UCL  694.4
' 95% UCLs (Adjusted for Skewness) ‘ ~ 95% Chebyshev (MVUE) UCL  446.6
95% Adjusted-CLT UCL (Chen-1995) 1704 ' - 97.5% Chebyshev (MVUE) UCL 575
~ 95% Modified-t UCL (Johnson-1978) 1339 o ~ 99% Chebyshev (MVUE) UCL. 827.2

 Gamma Distribution Test - ~ Data Distribution

- kstar (bias corrected)  0.267 | Data do not follow a Discernable Distribution (0.05)
e I R B o

MiEobem 5033 R S —
MLE of Standard Deviation 9731

T e
Approximate Chi Squ
~ Adjusted Level of Significance 0.0386

~ Adjusted Chi Square Value 475

Value (05) 5076 Nonparametric Statistics

95% CLTUCL 1232
| 95% Jackknife UCL. 1265




95% Standard Bootstrap UCL. 1217

Andérson—DarIing Test Statistic - 3815 ) 95% Bootstrap-t UCL: 18586
Anderson-Darling 5% Critical Value'  0.859 = 95% Hall's Bootstrap UCL 9612
Kolmogorov-Smirnov Test Statistic 0324 95% Percentile Bootstrap UCL: 1387
Kolmogorov-Smirnov 5% Critical Value ~ 0.202 95% BCA Bootstrap UCL 1842
Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL: 2434
' ‘ o 97.5% Chebyshev(Mean, Sd) UCL. 3270
Assuming Gamma Distribution ' k 99% Chebyshev(Mean, Sd) UCL. 4911

95% Approximate Gamma UCL 1167
95% Adjusted Gamma UCL 1247

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL: 2434
Note: Suggestions regarding the selection of a 95% UCL are prdVided to help the user 1o select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Smgh Singh, and Iacn (2002)

and Slngh and Slngh (2003) For addmonal |nsnght the user may want to consult a statistician.




General UCL Stanstlcs for Data Sets with Non Detects i
User Selected Options
From File  H:\Indianhead\UXO 32 soil RA\prouchsurface soil future.wst
Full Precision OFF ‘
Confidence Coefficient 95%
Number of Bootstrap Operations 2000
CADMIUM
General Statistics
Number of Valid Data 16 Number of Detected Data’ 6
Number of Distinct Detected Data 6 Number of Non-Detect Data 10
Number of M‘i‘ssing Values 34 k ~ Percent Non-Detects 62.50%
Raw Statlstlcs . Log-transformed Statistics
~ Minimum Detected 0.0213 ~ Minimum Detected -3.849
Maximum Detected 69: ~ Maximum Detected 4.234
Mean of Detected  13.42 " 'Mean of Detected  0.0372
SDof Detected  27.36 SD of Detected 3.019
‘Minimum Non-Detect 0.0313 Minimum Non-Detect -3.464
Maximum Non-Detect. 0.552 ~ Maximum Non-Detect -0.594
Note: Data have multlple DLs - Use of KM Method is recommended Number treated as Non-Detect: 13
For all methods (except KM DL/2 ‘and ROS Methods) ~ Number treated as Detected 3
Observations < Largest ND are treated as NDs ’SkingleD'Ly Noh:D'eteet‘Percentage: 81.25%
" ‘Warning: There are only 6 Detected Values in this data
k Note It should be noted that even though bootstrap may be performed on this data set
‘ B the resultlng calculatlons may not be rellable enough to draw conclusmns o
It is recommended o have 10 15 or more dlstmct observatlons for accurate and meanlngful results
UCL Statistics T )
Normal Dlstnbutton Test with Detected Vaiues Only ' Lognormal Dlstnbutlon Test with Detected Values Only
o Shaplro Wilk Test Statistic. O.575§ Shaplro Wilk Test Statistic. 0.955
'5% Shapiro Wilk Critical Value 0.788 " 5% Shapiro Wilk Critical Value 0.788
Data not Normal at 5% Sikgynificance Level ' Data ayppear 'Lokg’normalk at 5% S”ighific“ance Level o
Assumlng Normal Distribution Assummg Lognormal Distribution
DL/2 SUbSUlUUOn Method k DL/2 SUbStItUUOﬂ Method
" Mean 5.178. B  Mean -1.008
- sD 17.12 - sD 2.052
95% DL2()UCL  12.68 - 95% H-Stat(DL/2)UCL 3365
‘ MaX|mum Likelihood Estxmate(MLE) Method; A ) * Log ROS Method
) MLE ynelds a negatlve mean ~ Meanin ’LoQ Scale -v1.821
B ~ SDinlogScale  2.337
'Méaii"iﬁ Original Scale  5.069
o SD in Ongmal Scale 1715
‘ ©95%tUCL 1259




Gamma Distribution Test with Detected Values Only
. kstar (bias corrected)k
Theta Star

nu star

A-D Test Statistic'
5% A-D Critical Value

K-S Test Statistic'
5% K-S Critical Value

0.248
54.14
2.974

- 0.381

0.776
0.776

10.359

Data appear Gamma Distributed at 5% Signikﬂcance Level

Assyuming' Gamma Distribution

Gamma ROS Statlstlcs using Extrapolated Data

Minimum’ 1.0000E-6

k MaX|mum: B 69

Mean’ 5.032

* Median 1.0000E-6

 sD 1716

kK star 0.108

 Thetastar  46.7-

" Nustar 3.448

AppChi2. 0.517

95% Gamma Appro‘ximaterU‘CLk 33.58
- 95% Adjusted Gamma UCLQ 4239

Note: DL/2 is not a recommended method

95% Percentile Bootstrap UCL.
95% BCA Bootstrap UCL
95% H-UCL

Data Distribution Test with Detected Values Only

Data appear Gamma Distributed at 5% Significance Level

Nonparametric Statistics
Kaplan Meier (KM) Method

13.36

18.31
54.5

Mean 5.092

SD 16.6

" SE of Mean 4.546

95% KM () UCL  13.06

95% KM (z) UCL 1257

95% KM (jackknife) UCL  12.59

' 95% KM (bootstrap t) UCL. 63.1

~ 95% KM (BCA)UCL  14.37

95% KM (Percentile Bootstrap) UCL 13.61

95% KM (Chebyshev) UCL 2491

97.5% KM (Chebyshev) UCL' 33.48

" 99% KM (Chebyshev) UCL: 50.32
Potentlal UCLs to Use

‘ 95% KM (1) uct 13.06

" Note: 'Sugghe'stionws reg\;akrding“the selection of a 95% UCL are provided to help the user to select tyh’e mostmampdropriateQS% U'CHL‘ o

k These recommendatlons are based upon the results of the simulation studies summarized in Smgh Malch!e and Lee (2006)

For addmonal msught the user may want to consult a statistician.

3AP EQUIVALENT-HALFND

" General Statistics

Number of Valid Data
Number of Distinct Detected Data

Number of Missing Values

k Raw Statlstlcs

~ Minimum Detectedgy
Maximum Detected
"~ Mean ot”Detected! ”

~ SD of Detected

“Minimum Non-Detect

© Maximum Non-Detect

17

9
32

©27.09

1200
2731

363.8

360
400

lote: Data have mult|p|e DLs - Use of KM Method is recommended

or all methods (except KM, DL/2, and ROS Methods)

Number of Detected Data’ 9
Number of Non-Detect Data 8
‘Percent Non-Detects  47.06%

Log transformed Statistics
"~ Minimum Detected  3.299
B Maximum Detected|  7.09
)  Meanof Detected  4.979
~ SDofDetected  1.219
Minimum Non-Detect  5.886
* Maximum Non-Detect 5.991
* Number treated as Non-Detect 16
~ Number treated as Detected: N




Observations < Largest ND are treated as NDs

Warning: There are only 9 Detected Values in this data
Note: It should be noted that even though bootstrap méy be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only
~ Shapiro Wilk Test Statistic 0.659
5% S“hapkiro Wilk Critical Value 0.829

Data not Normal at 5% Sighifiéance Level

h ‘Ass”u'n{iyhg Normal Distribution
" DL/2 Substitution Method
R Mean 2346
SD 260.7
95% DL/2 (t) UCL 345

Maximum Likelihood Estimate(MLE) Method N/A
MLE method failed to cdnverge pro'perlyr -

‘Gamma Distribution Té‘stk\)i/i'tthé'teétyéd Values Oniy "

~ kstar(b © 069

3958

nustari 1242

A-D Test Statistic:  0.429
5% A-D Critical Value 0.746

K-S Test Statistic.~ 0.746.
' 5% K-S Critical Value 0.288

Data éppeaf Gamma Distributed at 5% Signiﬂ'canceuLeve'I :

As'sbumui‘ng Gamma Distribution

Gamma ROS Statistics 'Usirig E‘xtrapolated Data.

t\'/nnirﬁu'”hﬁi 1.0000E-6

Maximum 1200

Mean:

. Data appear Gamma Distributed at 5% Significance Level

2349
 Median 1794
sp 812
Ckstar. 0.393
Thetastar  598.2

© Nustar 1335

~ Single DL Non-Detect Percentage  94.12%

Lognormal Distribution Test with Detected Values Onyly o
Shapiro Wilk Test Statistic  0.935
5% Shapiro Wilk Critical Value ~ 0.829

Détauapp'eakr kLognormaI at 5%'Sighikﬁca‘hkce Level

B Assdmihg Lognormal Distribution
o DL/2 Substitution Method
T Meahi i
sSD 0873
95% H-Stat (DL/2) UCL '

Log ROS Method
Mean in Log Scale’ 4.84
~ SDin Log Scale’ 0.956
Mean in OriginalMScalew 2035
' SDin Ori”giﬂhal Scale 2727
e S R T
7 95% Percentile Bootstrap UCL 3243
~ 95%BCABootstrap UCL 39556
9% H-UCL 3725

~ Data Distribution Test with Detected Values Only

o 'Nownbarkakmetric Statistics
~ Kaplan-Meier (KM) Method
' Mean 2156
 SD 2664
SE of Mean 72.95]
95% KM () UCL, 343
95% KM (z)UCL 3356
95% KM (jackknife) UCL 3415
© 95% KM (bootstrap t) UCL  457.1
 95%KM(BCA)UCL 3639
~ 95% KM (Percentile Bootstrap) UCL 3429
'~ 95% KM (Chebyshev) UCL;”"““SSSTé
~ 97.5% KM (Chebyshev) UCL  671.2
~ 99% KM (Chebyshev) UCL|  941.4

~ Potential UCLs to Use




AppChi2 6129 T 95% KM (BCA)UCL 3639

95% Gamma Approximate UCL 511.6
95% Adjusted Gamma UCL 557.7

» - DL/2 is not a recommended method.
Note: Suggestions regérding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
~ For additional insight, the user may want to consult a statistician.

AROCLOR-1260

General Statistics

Number of Valid Data 31 Number of Detected Data: 25
Number of Distinct Detected Data: 25 k k Number of Non-Detect Data 6
” Number ofMlssmg Values»“ 18 - k Percent Non-Detects 19.35%
Raw Statlstlcs - R ' a Log transformed Statistics
k " Minimum Detected 5.8 k “Minimum Detected: 1.758
~ Maximum Detected 11000 Maximum Detected 9.306
Mean of Detected 760.5 ' Mean of Détéctéd’ 4562
SD of Detected 2345 S SD of Detected 1.823
" Minimum Non-Detect 38 ) Minimum Non-Detect. ~ 3.638
~ Maximum Non-Detect 443 ' ~ Maximum Non-Detect: 3.791
Data have multiple DLs - Use of KM Method is recommended - Number treated as Non-Detect: 16
For all methods (except KM DL/2 ‘and ROS Methods) k 'Number treated as Detected . 15
Observauons < Largest ND are treated as NDs " Single DL Non-Detect Percentage  51.61%

UCL Statistics

' Normal Dlstnbutlon Test with Detected Values Only» l Lognormal Distribution Test with Detected Values Only
' k ShaplroWulkTest Statistic HO.‘351E ShapxroWHkTest Statistic 10.937
5% ¢ Shaplro Wilk Critical Valuef 0.91'8; o 5% Shaplro Wilk Critical Value 0918
“Data not Normal at 5% Significance Level ~ Data appear Lognormal at 5% Significance Level
Assumlng Normal Distribution Assumlng Lognormal Distribution
DL/2 Subsmunon Methodﬁ “ [ DR Subsutuuon Method
Mean  617.2 - ‘ ‘ Mean‘ 4.261
SD 2118 8D 1.746
95% DL/2 (t) UCL 1263 "~ 95% H-Stat (DL/2) UCL: 972.1
Maximum Likelihood Estimate(MLE) Method: N/A o ~ Log ROS Method
' MLE ylelds a negatlve mean o ‘ ) S Mean in kLogScaIe 4249
' o - SDin Log Scale 1.755
‘Mean in Original Scale. 617
‘ SDin Original Scale: 2118
k 95%tUCL§Mw 1263
w95% Percentile Bbotstrap ucL. 1315
95% BCA Bootstrap ucL 1686

95% H-UCL. 986

' Gamma Distribution Test with Detected Values Only ' Data Distribution Test with Detected Values Only




Kk star (oiaé corrected)
" Theta Star

nu star

A-D Test Statistic
5% A-D Critical Value
K-S Test Statistic
5% K-S Critical Valuek

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

Gamma ROS Statistics using Extrapolated Data:

T

2412
15.76

2.774
0.845
0.845
0.189

Minimum - 1.0000E-6

Maximum-
Mean
Median-
'SD
k star:
Theta étar&
Nu star
AppChi2’
95% Gamma Approximate UCL
195% Ad;usted Gamma UCL

‘Note: DL/2 is not a recommended method.

Note: Suggestions reg/arding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendatlons are based upon the results of the simulation studies summarized in Smgh Malchle and Lee (2006)

11000

613.3
-
2119,
0151
4072

9.338

3.533

1621

717

Data appear Lognormal at 5% Significance Level

Nohparametric Statistics
Kaplan-Meier ('KM)A Method
‘Mean
SD
SE of Mean

95% KM () UCL

95% KM (z) UCL'

95% KM (Jackkmfe) ucL
95% KM (bootstrap t) ucL’
95% KM (BCA) UCL.

95% KM (Percentrle Bootstrap) UCL; B

" 95% KM (Chebyshev) UCL
~ 97.5% KM (Chebyshev) UCL.

99% KM (Chebyshev) UCL

Potentlal UCLs to Use

99% KM (Chebyshev) UCLT ‘

For addmonal msrght the user may want to consult a statistician.

617.4

© 3003

2084
382
1266
1246
1263
9051
1328
1307
2282

4418

4418
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User Selected Options
From File “H:lndianhead\UXO 32 soil RA\prouch\subsurface soil.wst

Full Precision OFF

Confidence Coefficient *95%

Number of Bootstrap Operations 2000

ALUMINUM

Number of Valid Observations

Raw Statistics

Minimum

Maximum-

Mean

Median

SD

Std. Error of Mean

Coefﬂment of Variation:

Skewness

" General UCL. Statistics for Full Data Sets

General Statistics

7

450

7070
2272
1490

2251

850.9
0.991
2.047

Number of Distinct Observations

' Log—transformed Statistics
' ~ Minimum of Log Data
~ Maximum of Log Data
- Mean of log Data
SD of log Data

6.109

8.864

7.384
0.879

Warning:kAy sample ksi4ze”of n=7 may not adequate enough to compute meanmgful and rehable test statistics and estimates!

it i's“sugg‘ested to collect at least 8 to 10 observationéngin'gwthe‘ée statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: There are only 7 Values in this data

Note it should be noted that even though bootstrap methods may be performed on this data set,

the resultmg calculatrons may not be rehable enough to draw conclusrons

‘The l'itera'tyuyrewéﬁggests to use'b‘ootstrap methods on data sets ha‘\fing more than 10-15 observations.

" Normal Distribution Test
" Shapiro Wilk Test Statistic
k AShapiroVrViIk Critical Value

0.766
0.803

'Data not Normal at 5% Significanoe Level

Assumlng Normal Distribution

95% Student's-t UCL

95% UCLs (Adjusted for Skewness)

95% Ad]usted CLT UCL (Chen 1995)
 95% Modified-t UCL (Johnson-1978)

k Gamma Dlstnbutlon Test

Kk star (bras corrected)k V
" Theta Star’
" MLE of Mean

3925

4375

4035

2251
2272

Relevant UL Statiafiag

Lognormal Distribution Test
Shapiro Wilk Test Statistic

" Shapiro Wilk Critica! Value:

Assumlng Lognormal Drstnbutlon
' © 95% H-UCL

© 95% Chebyshev (MVUE) UCL
197.5% Chebyshev (MVUE) UCL
‘ 99% Chebyshev (MVUE) UCLT

" Data Distribution

" Data appear Lognormai at 5% Signiﬁkcance Level

0.99
0.803

7924
i

6838

1.009  Data appear Gamma Distributed at 5% Significance Level




" MLE of Standard Deviation 2262
nu star 14.13

ApprOximate Chi Square Value (.05) 6.66 ” N Nohparametric Statistics
 Adjusted Level of Significance  0.0158 o 95% CLT UCL 3672
Adjusted Chi Square Value  5.192 o 95% Jackknife UCL 3925
95% Standard Bootstrap UCL™ 3582
An’dérson—Darling Test Statistic 0.284 o 95% Bootstrap-t UCL 6628
‘Anderson-Darling 5% Critical Value  0.72 ~ 95% Hall's Bootstrap UCL 9856
Kolmogorov-Smirnov Test Statistic 0.163 ~ 95% Percentile Bootstrap UCL. 3646
Kolmogorov-smirnov 5% Critical Value'  0.317 . ' 95% BCA Bootstrap UCL' 4223
Data appeaﬁr Gamma Distributed at 5% Significance Level o 95% Chebyshev(Mean, Sd) UCL. 5981
a “ o “ "~ 97.5% Chebyshev(Mean, Sd) UCL 7586
Assummg Gamma Distribution k . 99% Chyébyshev(Mean', Sd)uUCL 10738

95% Approxnmate Gamma UCL - 4820
"~ 95% Adjusted Gamma UCL. 6182

~ Potential UCL to Use k Y Use §5ﬁ%ﬂAApprOXimate Gamma UCL: 4820
" Note: SUggéstiohusmrkegarding the selection of a 95% UCL are provided to heIthhe”oser' to select the most appropriate 95% UCL.

These recommendatlons are based upon the results of the simulation studies summarized in Smgh Smgh and laci (2002)

and Slngh and Singh (2003). For additional m3|ght, the user may want to consult a statistician.

IRON

General Statistics

Number of Valid'Observations: 7 " Number of Distinct Observations 7
' Raw Statistics o S T Log transformed Statistics
Minimum 1710 ~ Minimum of Log Data 7.444
i Maximum 13800 "~ Maximum of Log Data; '9.532
i ” ' Mean 6366 : D - kMéankof’IogNDatat 8.49
. Median Baie “SBofieg st 0837

Std. Error of‘kMean’ 1737 ;
' Coefﬁment of Variation 0722
'  Skewness 0.577

Warning: A sambl’é size of 'n" = 7 may not adequate ehough to compute meahihgfkul and reliable test statistics and estimates!

tis ékumggested to collect at least 8 to 10 observations uSing' these statistical methods!

I possk,iblyéwcomputé and collect Data QUatity Objectivés” (DQO) basédwéample size ahd‘anatytical results.

Warning: There are only 7 Values in this data
”'“thé It should be noted that even though bootstrap ‘methods may be performed on this data set,
I the resultlng calculatlons may not be rellable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

" Relevant UCL Statistics




Data appéa%r

Normal Disfribution Test
Shapiro Wilk Test Statistic 0.91
Shapiro Wilk Critical Value  0.803

Data appear Normal at 5% Sighificance Level

Assurhing Normal Distribution
‘ 95% Student's-t UCL 9742
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL (Chen-1995). 9629
'95% Modified-t UCL (Johnson-1978) 9805

Gamma Distribution Test

 kstar (bias corrected) 1.242

Theta Star: 5124

MLE of Mean 6366

 MLE of Standard Deviation 5712
I ustar 1739
* Approximate Chi Square Value (.05)  8.955
" Adjusted Level of Significance  0.0158
'Adju’siédwChi Square Value 7.203

Anderson—Darlihg Test Statistic 0.358
‘Anderson-Darling 5% Critical Value.  0.715

Kblm'oi_jbmrd\'/k—SrhkirnoV Test Statistic 0.23

amma Distributed at 5% Signiﬁcancé Level

o Assummg ‘Gamma Distribution

M 95% ApprOX|mate Gamma UCL 12367
95% Adjusted Gamma UCL 15375

Potentlal UCL to Use '

wKoIkm(v)gord\N/—Shifnd\'/' 5% Critical Value 0.315

Lognormal Distribution Test
o Shapiro Wilk Test Statistic ~ 0.907
Shapiro Wilk Critical Value'  0.803

Data appear Logndrmal at 5% Significance Level

Assuming Lognormal Distribution
' 95% H-UCL 20631
'95% Chebyshev (MVUE) UCL 15406
97.5% Chebyshev (MVUE) UCL 19270
~99% Chebyshev (MVUE) UCL . 26860

Data Distribution

Data appear Normal at 5% Significance Level

k ‘"Nonpafarhetric Statistics
’ N 95% CLT UCL 9224
95% Jackknife UCL: 9742
* 95% Standard Bootstrap UCL. 8972
‘ 95% Bootstrap-t UCL- 10756
95% Hall's Bootstrap UCL: 9407
E '95% Percentile Bootstrap UCL: 9020
" 95% BCA Bootstrap UCL 9396
" 95% Chebyshev(Mean, Sd) UCL. 13938
97.5% Chebyshev(Mean, Sd) UCL. 17215
~99% Chebyshev(Mean, Sd) UCL 23650

Use 95% Students 1 UCL% 9742

Note Suggestions regarding the selection of a 95% UCL are prowded to help the user to select the ‘most appropriate 95% UCL.

These recommendatlons are based upon the results of the snmulanon ‘studies summarized in Slngh Smgh “and laci (2002)

- and Slngh and Slngh (2003) For addltlonal |nsnght the user may ‘want to consult a statistician.




User Selected Options

Number of Distinct Detected Data 32

" Raw StatISthS

‘Minimum Detected
~ Maximum Detected: 38
© Meanof Detected. 347
 SDofDetected 7412
Minimum Non-Detect k

Maximum Nen-betect‘ k

Note: Data have multiple DLs - Use of KM Method is recommended
~or all methods (except KM DL/2, and ROS Methods)
Dbservauons < Largest ND are treated as NDs N ’

" Normal Dlstnbutlon Test with Detected Values Only o
Shapiro Wilk Test Statistic 0 487
5% Shapiro Wilk Critical Value - o093
Data not Normal at5% Slgmflcance Level B
“Assuming Normal Distribution
- DL/2 Substitution Method ;’
. Myééyﬁ»
SD 723
95% DL2(yucL 5366
Maximum Likelihood Estimate(MLE) Method ,
h ‘ o o Mean’ 29.78.
gE ,74;0,94”,‘
95% MLE () UCL. 5128
95% MLE (leu) ucL
Gamma Dlstnbutlon Test with Detected Values Only
 Kstar (blas Corrected) 0.482,
‘Theta Star.

From File
Full Precision OFF
Confidence Coefficient  95%
Number of Bootstrép Operations 2000
ARSENIC
Number of Valid Data” 34,

0.965

072
0.74

‘General UCL Statistics for Data Sets with Non.Detects

H:\Indianhead\UXO 32 soil RA\proucI\subsurface soil.wst

General Statistics

Number of Detected Data a2

Number of Non-Detect Data 2

’ Percent Non-Detects 5_.88%
Log-transformed Statistics

k Minimum Detected -O 0356

Maximum Detected 5. 793

© Mean of Detected 2.301

SD of Detected 1.459

Minimum Non-Detect -0.329

Maximum Non-Detect -0.301

Number treated as Non—DeteCt 2

“Number treated as Detected 32

k Single DL Non-Detect Percenta'ge; - 5.88%

S uCL Statlstlcs

' Lognormal Dlstrlbutlon Test with Detected Values Only
' Shapxro Wilk Test Statistic 1 0.935
5% Shap|r0 Wilk Critical Value 0.93

" Data aAppe'ar‘Lognor‘méI at5% VSigniﬁcahee tevel

Assumlng Lognormal Distribution
- b2 Subsututxon Method

‘Mean:  2.106
a SD 162
95% H-Stat (DL/2) UCL 772
Log ROS Method
‘Mean in Log Scale: 21
 SDinLog Scale 1632
Mean in Oriyginayl Scale 32.68
- SD in Or|g|nal Scale 72.3
 95%tUCL  53.66
© 95% Percentile Bootstrap UGL. 54.18
95% BCA Bootstrap UCL'  62.88

95% H UCL’V

Data Distribution Test with Detected Values Only

Data appear Lognormal at 5% Significance Level




|
i

T I e
A-D Test Statistic 2.736 k Nonparametric Statistics
5% A-D Critical Value 081 ' Kaplan-Meier (KM) Method
K-S Test Statistic - 0.81 o Mean.  32.71
5% K-S Critical Value 0164 ‘ s 7122
Data not Gamma Distributed at 5% Significanée Level . SE of Mean 12.41
; N N ; 6% KM UCL 5371
Assuming Gamma Distribution . ; o 95% KM (z) UCL.  53.13
Gamma ROS Statistics using Extrapolated Data’ o 95% KM (jackknife) UCL:  53.69
Minimum 1.0000E-6 o ‘ 95% KM (bootstrap t) UCL 75.38
Maximum 328 95% KM (BCA) UCL 542
Mean- 32.66 " 95% KM (Percentile Bootstrap) UCL  53.86
Median 7775 95% KM (Chebyshev) UCL  86.8
sb 7231 97.5%KM (Chebyshev) UCL.  110.2
kstarm 0311 '99% KM (Chebyshev) UCL.  156.2
e e : S S
Nustar 2’1.1"6f S Potential UCLs to Use
AppChi2 '11.7’1f "~ 97.5% KM (Chebyshev) UCL  110.2]
95% Gamma Abproximate UCL. 59.01 \ k o ‘ o
95% Adjusted Gamma UCL. 60.81,

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in "Singh, Maichle, and Lee (2006)‘.” o

For additional insight, the user may want to consult a statistician.

MANGANESE i R o

 General Statistics

NumberofvalidData 7 NumberofDetected Data. 6

~ Number of Distinct Detected Data. 6 77 'NumberofNon-DetectData 1
. , e e

" Raw Statistics ~ Log-transformed Statistics
B I | i Boeeted 1441

Maximum Detected 152 Maximum Detected  5.024

Mean of Detected: 36.32 ’ “ - ‘ Mean of Detected: 2785

SDof Detected  57.35 S 'SD of Detected 1.308

Minimum Non-Detect 315 " Minimum Non-Detect:  1.147
Maximum Non-Detect:  3.15 ~ Maximum Non-Detect.  1.147|

Warning: There are only 6 Detected Values in this data
Note: 1t should be noted that even though bootstrap may be performed on this data set
~ the resulting calculations may not be reliable enough to draw conclusions
Itis recommended to have 10-15 or more distinct observations for accurate and meaningful results.




~ Normal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic
5% Shapiro Wilk Critical Value

Data not Normal at 5% Signiﬁcance Level

Assuming Normal Distribution
DL/2 Substl!unon Method
~ Mean
SD
95% DL/2 (t) UCL

Maximum Likelihood Estimate(MLE) Method:
© Mean

SD

95% MLE (1) UCL.

'95% MLE (Tiku) UCL

Gamma Dlstnbutron Test with Detected Values Only
- k star (blas corrected)'
Theta Star.

nu star

A-D Test Statistic
5% A-D Critical Value

K-S Test Statistic'

5% K-S Criticalyvalue;

0.633

0.788

31.35
53.97
70.99

26.32.

55.43
67.03

65.19

0.482
75.28

' 5.789

0529
0721
0.721
0.344

Data appear Gamma Distributed at 5% Sig'hViﬁoa‘hcé Level

Assuming Gamma Distribution

Gamma ROS Statrstlcs usmg Extrapolated Data:

Minimum’ 1.0000E-6.
' Maxrmumk"
e Meanfw
Median
Sb 5412
k star 0.231.
Theta star 135
~ Nustar 3228
AppChi2 0443
'95% Gamma Approxkimate uUcL
- 95% Adjusted Gamma ucL

Note: DL/2 is not a recommended method

152
5 b
e

Lognormal Distribution Test with Detected Values Oniy

Shapiro Wilk Test Statistic 0.933
5% Shapiro Wilk Critical Value 0.788
Data appear Lognormal at 5% Significance Level
Assumlng Lognormal Distribution
DL/2 Subsntutlon Method
Mean 2.452
SD 1.484
95% H-Stat (DL/2) UCL. 7817
Log ROS Method
Mean in Log Scale 2.316
SDin Log Scale 1.723
"Mean in Origihal Scale 31.22
SD in Ongmal Scale ' 54.06
195% t UCL 70.92
N 95% Percentile Bootstrap ucL 70.07
' 95% BCA Bootstrap UCL 88.32
95% H UCL

Data Distribution Test with Detected Values Only

Nonparametnc Statistics

Mean‘ 3171

" SD. 49.76

SE of Mean 206

C95% KM (h UCL: 7175

95% KM (z) UCL. 656

 95% KM (jackknife) UCL:  71.08

' 95% KM (bootstrap t) UCL 2705

~ 95% KM (BCA)UCL: 7224

1 95% KM (Percentlle Bootstrap) UCLJ - 70.79)
" 95% KM (Chebyshev) UCL 1215
 97.5% KM (Chebyshev) UCL 160.4
. 236.7

99% KM (Chebyshev) UCL:

Potentlal UCLs to L
o 95%KM (Chebyshev)UCL~b

T

2780

Data akpoear Gamma Distributed at 5% Signiﬂcar{oe Level

Kaplan Meler(KM) Method” o

1215

Note: Suggestidns"rega‘rding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UEL‘

These recommendatlons are based upon the results of the simulation studies summarized in Smgh ‘Maichle, and Lee (2006)

For addmonal msrght the user may want to consult a statistician.




VANADIUM

Number of Valid Data

Number of Distinct Detected Data:

Raw Statistics
Minimum Detectéd,
Maximum Detected
Mean of Detected
SD of Detected
Minimum Non-Detect

Maximum Non-Detect:

Note: Data have mui'tiplé DLs - Use of KM Method is recommended

For all methods (except KM DL/2 and ROS Methods)

Observatrons < Largest ND are treated as NDs

Warning‘: Data set

General Statistics
7 Number of Detected Data

2 Number of Non-Detect 'Data,

Percent Non-Detects

Log-transformed Statistics

11.8 Minimum Detected
27.4 Maximum Detected:
19.6 Mean of Detected
11.03 SD of Detected
a4 Minimum Non-Detect
7.8

Number treated as Detected

Single DL Non-Detect Percentage

has oknlky 2 Distinct Detected Values.

This may not be adequate ehoughmto oorrrpute“mea’nir\gf‘ukl‘ah‘d reliable test statistics and estimates.

The Project Team may decide to use alternative site Specific values to estimate environmental parameters (e.g.. EPC,

Unless Data Quality Objectives (DQOs)kh}av

e been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods

Those methods will return é N/A value on your output dlsplay| k

" However, results obtained uéi"nvg 4 1o 9 distinct values may not be reliable.

~Itis necessary to have 4 or more Distinct Values for bootstrap methods.

Maximum Non-Detect

Number treated as Non-Detect

2
5
71.43%

2.468
3311
2.889
0.596
1.482
2.054

71.43%,

It is recommended to have 10 to 15 or more observations for accurate and meaningufUIk results and estimates.

k Normal Dlstrlbutron Test with Detected Values Only
. Shaprro Witk Test Statistic’
5% Shaplro Wilk Critical Value:

Data not Normal at 5% Signifi‘cance Level

Assummg Normal Distribution
DL/2 Substitution Method'E
Mean
'SD
95% DL/2 (t) UCL

Maximum Likelihood Estimate(MLE) Method.
" MLE method failed to converge properly o

kUCL Statlstlcs

Lognormal Dlstrrbutron Test with Detected Values Only -

Mean s
sD

1619
0918

N/A Shap|ro Wilk Test Statistic.
N/A 5% Shapiro Wilk Critical Value
‘Data not Lognormai at 5% Sigriiﬁcancewl:ér/'éfxW S
”Assuming Lognorrna“i Distribution
, ‘ DL/2 Subsmutlon Method‘ .

et .
9.242
146 © 95% H-Stat(DL/2) UCL. .

ON/A

Mean in Original Scale

"Mean in Log Scale’
' SDinlog Scale.

'SDin Orrglnal Scalef ’
AT
'95% Percentile Bootstrap UCL%

28.28

LogROS Method e e

T
NA
A
NA
NA
NIA




Gamma Distribution Test with Detected Vaiues Only
"k star (blas c:orrected)i N/A
Theta Star NiA
 nustar  N/A

A-D Test Statistic.  N/A
5% A-D Critical Value,  N/A
K-S Test Statistic N/A
5% K-S Critical Value  NJA

Data not Gamma Distributed at 5% Skigniﬁcari(»:e Level

Assuming Gamma Distribution
Gamma ROS Stanstlcs usmg Extrapolated Data
Minimum ~ N/A
MaximUmi TUNIA

e R
Median.  NJ/A
g
N/A
“NA

Nustar  NIA
AppChi2  N/A
95% Gamma Approxmate UCL, . N/A

95% Adjusted Gamma UCL}” NA

Note DL/2 is not a recommended method

" 95% BCA Boolstrap UCL N/A
95% H-UCL N/A

Data Distribution Test with Detected Values Only

Data do not follow a Discernable Distribution (0.05)

Nonparametric Statistics
” Képlan—Meierk(VKM) Method

Mean 14.03

SD 5459

SEofMean 2918
95% KM (t) UCL 19.7

95% KM (z) UCL  18.83

95% KM (jackknife) UCL  25.66

95% KM (bootstrap t) UCL N/A

95% KM (BCA)UCL ~ N/A

95% KM (Percentlle Bootstrap) ucL 274

~ 95% KM (Chebyshev) UCL 26.75

97.5% KM (Chebyshev) UCL’ 32.25

99% KM (Chebyshev) UCL 43.06
Potenual UCLs to Use

95% KM () UCL.  19.7
95% KM (% Bootstrap) UCL: 274

Note: Suggestions reg“a‘rding the selection of a 95% UCL are prOvided to khbelkpk the user to select t"r{é hﬁokstyme‘oorob‘riatewéyé% ucL.

These recommendatlons are based upon the results of the simulation studies summarized in Smgh Malchle and Lee (2006)

For addmonal msnght the user may want to consult a statistician.

BAP EQUIVALENT-HALFND

" General Statistics
Number of Valid Data 7 '
Number of Distinct Detected Data. 2.

Raw Statlstlcs o

Minimum Detected “346.14{
~ Maximum Detected ~ 479.7
kWNMeahEfbeteétéasww ‘4&,2:,9‘; S
SDof Detected 94;219‘i "
‘Minimum Non-Detect 400

© Maximum Non-Detect 450

Note: Data have mulnple DLs - Use of KM Method is recommended o

For all methods (except KM, DL/2, and ROS Methods)

Observations < Largest ND are treated as NDs

Number of Detected Daték‘;w 2
Number of Non-Detect Data’ 5
" Percent Non—kDele‘C'féf' 71.43%

' Log-transformed Statistics

~ Minimum Detectedf' - 5.847
‘Maximum Detected  6.173
 MeanofDetected  6.01
SDofDetected 0231
5991
- 6.109

~ Minimum Non-Dete

Maximum Non-Detex

~ Number treated as Non-De
~ Number treated as

Single DL Non-Detect Percentage|  85.71%.




Warning: Data set has only 2 Distinct Detected Values.
This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site Specific values to estimate environmental parameters {(e.g., EPC, BTV).
" Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a "N/A' value on your output display!
Itis necessary to have 4 or more Distinct Values for bootstrap methods.

However, results obtained using 4 to 9 distinct values may not be reliable.

it is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

Normal Dlstnbutlon Test with Detected Values Only

Shapiro Wilk Test Statistic N/A Shaplro Wilk Test Statistic N/A
5% Shapiro Wilk Critical Value N/A 5% Shaplro Wilk Critical Value N/A
Data not Normal at 5% Sigynificance Level - " Data not Lognarmal at 5% Si‘gniﬁ“ca“r‘](’:e‘ Level o
AsSuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substltutlon Method;'
Mean 266.5 " Mean 5529
Sb 107.5 SD 0344
95% DL/2 (ty UCL 345.5 95% H-Stat (DL/2) UCL:  367.2
Maximum Likelihood Estimate(MLE) Method ~ N/A ‘Log ROS Method
“MLE method failed to converge properly - Mean in Log Vs'c‘a”l"ef” ONA
. . ; , epi Lb:c}‘sgaie? A
~ Mean }h"’é‘r‘igihéfé‘é‘é“léf" CNA
i SD in Ongmal Scaleé CONA
7 ‘ TTUes%tUCL  NA
95% Percentile Bootstrap UCL.~ N/A
95% BCA Bootstrap UCL"“”" CN/AT
B 95% H- UCL CONA
Gamma Dlstrlbutlon Test with Detected Values Only Data Distribution Test with Detected Values 6ﬁl’y”
 kstar (blas Corrected), N/A Data do not follow a Discernable Distribution N(WO».VOS)W
~ ThetaStar  N/A - ' o o
nu star N/A
A-D Test Statistic.  N/A Nonparametnc Statistics
5% A-D Critical Value.  N/A ’ Kaplan Meler (KM) Method:
© K-STestStatistic  N/A " Mean 3652
5% K-S Critical Value. ~ N/A ~ SD' 46.76
Data not Gamma Distributed at 5% Significance Level  SEofMean  24.99
. - R . 559 KM (i) e TR
Assuming Gamma Distribution 95% KM (z ( ) UCL 4063
Gamma ROS Stanstlcs usmg Extrapolated Data’ 95% KM (] (jackknife) UCL‘; 4648
©Minimum. NA 95% KM (bootstrap t) UCL.  N/IA
) “Maximum  N/A 9% KM(BCA)UCL 4797

Lognormal Dlstrlbutlon Test with Detected Values Only




Meaﬁ@w N7 QS%MKMH(Pe;rcentile Bootstrap) ucL. 479.7

Median N/A 95% KM (Chebyshev) UCL 4741

SD N/A ~ 97.5% KM (Chebyshev) UCL 521.3

kstar'  N/A - 99% KM (Chebyshev) UCL 613.9

Theta star N/A ' o k S k '

Nu star N/A Potential UCLs to Use

AppChi2  N/A ' ‘ ~ 95% KM (1) UCL. 4137

'95% Gamma Approximate UCL N/A o 95% KM (% Bootstrap) UCL 479.7
95% Adjusted Gamma UCL N/A: b - ‘

Note: DL/2 is not a recommended method.

Note: Suggéstions fegardirig the selection of a 95% UCL are provided to help the user to select the mostwabpkrbpriaté 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singkh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.




ATTACHMENT 4

SAMPLE CALCULATIONS



CALCULATION WORKSHEET Page 1 of 2

CLIENT: JOB NUMBER:
UXO 32, INDIAN HEAD, MARYLAND 1121G00307
SUBJECT:

CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION OF SOIL
CURRENT/FUTURE CONSTRUCTION WORKERS

BASED ON:
U.S. EPA, DECEMBER 1989

BY: CHECKED BY; DATE:
L.GANSER ANl . 4/19/2011

4
PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from incidental lngestlon of
surface solil {(current) at UXO 32

EQUATION: IEX = Csx IRx EF x ED x FI x CF
- BW x AT

Where:

1EX = estimated exposure intake (mg/kg/day)

Cs exposure point concentration in soil (mg/kg)
IR = incidental ingestion rate (mg/day)

EF- = exposure frequency (days/year)

ED = exposure duration (years)

Fl = fraction ingested from contaminated source (unitless)
.CF = conversion factor (1.0E-6 kg/mg)

BW = body weight (kg)

AT = averaging time (days)

CSFo = oral carcinogenic slope factor ((mg/kg/day)")

RfDo = oral noncarcinogenic reference dose (mg/kg/day)
RISKS:

ILCR (Carcinogens) = Intake (mg/kg/day) x CSFo (mg/kg/day)-1
HQ (Noncarcinogens) = Intake (mg/kg/day) / RFDo (mg/kg/day)

ASSUMPTIONS:

Cs = 114 mg/kg Chemical: Arsenic
IR = 330 mg/day

EF = 250 days/year
ED = 1 years

Fi = 1

CF = 1.0E-06 kg/mg

BW = . 70 kg

ATc = 25550 days

ATnc = 365 days

CSFo = 1.5E+00 (mg/kg/day)’
RfDo =  3.0E-04 (mg/kg/day)

4/20/2011



CALCULATION WORKSHEET Page 2 of 2

CLIENT: JOB NUMBER:
UXO 32, INDIAN HEAD, MARYLAND 1121G00307
SUBJECT:

CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION OF SOIL
CURRENT/FUTURE CONSTRUCTION WORKERS

BASED ON:
U.S. EPA, DECEMBER 1989

BY: | CHECKED BY: DATE:
L. GANSER : 4/19/2011

EXAMPLE CARCINOGENIC CALCULATION

IEXc = 114 mg/kg x 330 mg/day x 250 days/year x 1 years x 1 x 1.0E-06 kg/mg
70 kg x 25550 days

5.26E-06 mg/kg/day /

IEXc =
ILCR = 5.26E-06 mg/kg/day x 1.50E+00 (mg/kg/day)-1 = Incremental Lifetime Cancer Risk
ILCR = 7.9E-06 \/

EXAMPLE NONCARCINOGENIC CALCULATION

IEXnc = 114 mg/kg x 330 mg/day x 250 days/year x 1 years x 1 x 1.0E-06 kg/mg
70 kg x 365 days

IEXnc = 3.68E-04 mg/kg/day/

HQ = 3.68E-04 mg/kg/day / 3.00E-04 (mg/kg/day) = Hazard Quotient

HQ = 1.2E+00 S

4/20/2011



CALCULATION WORKSHEET Page 1 of 2

CLIENT: JOB NUMBER:
UXO 32, INDIAN HEAD, MARYLAND 1121G00307
SUBJECT:

CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH SOIL
CURRENT/FUTURE CONSTRUCTION WORKERS

BASED ON:
U.S. EPA, JULY 2004
BY: CHECKED BY; DATE:
L.GANSER Y4 !ﬂﬁ 4/19/2011
(74
PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from dermal contact with
surface soil (current) at UXO 32.
EQUATION: DEX = Cs x CF x SA x AF x ABS x EV x EF x ED
BW x AT
Where:
DEX = estimated exposure intake (mg/kg/day)
Cs = exposure point concentration in soil (mg/kg)
CF = conversion factor (1.0E-6 kg/mg)
SA = skin surface available for contact (cm?/day)
ABS = absorption factor (unitless)
AF = adherence factor (mg/cmz-event)
EV = event frequency (events/day)
EF = exposure frequency (days/year)
ED = exposure duration (years)
BW = body weight (kg)
AT = averaging time (days)
CSFd = dermal carcinogenic slope factor ((mg/kg/day)'1)
RfDd = dermal noncarcinogenic reference dose (mg/kg/day)
RISKS: :
ILCR (Carcinogens) = Intake (mg/kg/day) x CSFd (mg/kg/day)-1
HQ (Noncarcinogens) = Intake (mg/kg/day) / RFDd (mg/kg/day)
ASSUMPTIONS:
Cs = 114 mg/kg Chemical: Arsenic
CF = 1.0E-06 kg/mg
SA = 3300 cm®/day
AF = 0.3 mg/cm2-event
ABS = 0.03
EV = 1 event/day
EF = 250 days/year
ED = 1 years
BW = 70 kg
ATc = 25550 days
ATnc = 365 days
CSFd = 1.5E+00 (mg/kg/day)”
RfDd = 3.0E-04 (mg/kg/day)

4/20/2011



CALCULATION WORKSHEET

Page 2 of 2

CLIENT:
UXO 32, INDIAN HEAD, MARYLAND

JOB NUMBER:
1121G00307

SUBJECT:

CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH SOIL
CURRENT/FUTURE CONSTRUCTION WORKERS

BASED ON:

U.S. EPA, JULY 2004
BY:

L.GANSER

CHECKED BY: DATE:
N 4/19/2011
[

EXAMPLE CARCINOGENIC CALCULATION

DEXc = 114 mg/kg x 1.0E-06 kg/mg x 3300 cm2/day x 0.3 mg/cm2-event x 0.03 x 1 event/day x 250 days/year x 1 years
70 kg x 25550 days

DEXc = 4.73E-07 mg/kg/day /

ILCR = 4.73E-07 mg/kg/day x 1.50E+00 (mg/kg/day)-1 = Incremental Lifetime Cancer Risk

ILCR =

7.1E-07

EXAMPLE NONCARCINOGENIC CALCULATION

DEXnc = 114 mg/kg x 1.0E-06 kg/mg x 3300 cm2/day x 0.3 mg/cm2-event x 0.03 x 1 event/day X 250 days/year x 1 years

70 kg x 365 days

DEXnc = 3.31E-05 mg/kg/day\/

HQ

HQ 1.1E-01

3.31E-05 mg/kg/géy / 3.00E-04 (mg/kg/day) = Hazard Quotient

4/20/2011



CALCULATION WORKSHEET

Page 1 of 2

CLIENT: JOB NUMBER:
UXO 32, INDIAN HEAD, MARYLAND 1121G00307
SUBJECT:

CALCULATION OF INTAKE/RISK FROM INHALATION OF FUGITIVE DUST EMISSIONS
CONSTRUCTION WORKERS

BASED ON:
USEPA, JANUARY 2009
BY: CHECKED,BY: DATE:
L.GANSER @4 4/19/2011
v

PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from inhalation of

surface soil (current) at UXO 32.
EQUATION: EC - Cax ET x EF x ED

AT x 24 hours/day
Where:
EC = exposure concentration (mg/ms)
Ca = exposure point concentration in air (mg/ma)
= Csx 1/PEF
Cs = exposure point concentration in soil (mg/kg)
PEF = particulate emission factor (ms/kg)
ET = exposure time (hrs/day)
EF = exposure frequency (days/year)
ED = exposure duration (years)
AT = averaging time (hours)
IURI = inhalation unit risk ((ug/m®)™)
RiCi = inhalation reference concentration (mg/m®)
RISKS:
ILCR (Carcinogens) = Exposure Concentration (mg/m®) x IURi (ug/m?)™ x 1000 ug/mg
HQ (Noncarcinogens) = Exposure Concentration (mg/m®) / RfCi (mg/m®)

ASSUMPTIONS:
Cs = 114 mg/kg Chemical: Arsenic
PEF = 1.43E+06 m3/kg / '
Ca = 7.97E-05 mg/m3
ET = 8 hours
EF = 250 days/year
ED = 1 years
ATc = 25550 days
ATnc = 365 days
IURi =  4.3E-03 (ug/m3)’
RfCi = 1.5E-05 (mg/m3)

4/20/2011



CALCULATION WORKSHEET Page 2 of 2

CLIENT: JOB NUMBER:
UXO 32, INDIAN HEAD, MARYLAND 1121G00307
SUBJECT:

CALCULATION OF INTAKE/RISK FROM INHALATION OF FUGITIVE DUST EMISSIONS
CONSTRUCTION WORKERS

BASED ON:
USEPA, JANUARY 2009

BY: CHECKED BY, DATE:
L.GANSER /é'a ‘ 4/19/2011
EXAMPLE CARCINOGENIC CALCULATION

ECc = 7.97E-05 mg/m3 x 8 hours x 250 days/year x 1 years
25550 days x 24 hours/day

2.60E-07 mg/m3 /

ECc =
ILCR = 2.60E-07 mg/m3 x 4.30E-03 (ug/m3)-1 x 1000 ug/mg = Incremental Lifetime Cancer Risk
ILCR = 1.1E-06/

EXAMPLE NONCARCINOGENIC CALCULATION

ECnc = 7.97E-05 mg/m3 x 8 hours x 250 days/year x 1 years
365 days x 24 hours/day

ECnc = 1.82E-05 mg/m3 /

HQ = 1.82E-05 mg/m3/ 1.50E-05 (mg/m3) = Hazard Quotient

HQ 1.2E+00

4/20/2011



CALCULATION WORKSHEET

Page 1 of 1

CLIENT: JOB NUMBER:
UXQO 32, INDIAN HEAD, MARYLAND 1121G00307
SUBJECT:

CALCULATION OF PARTICUALATE EMISSION FACTOR FOR CONSTRUCTION WORKERS

BASED ON:

Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites (USEPA, December 2002)

BY: CHE%ﬁD BY: DATE:
L.GANSER s 4/19/2011
Vo4 %ﬂ

Equation 5-5

Derivation of the Particulate Emission Factor
Construction Scenario - Construction Worker

TxAg

o
_ I 1
PEF, ={WC_x = ><I

; ‘ [ 265dHr -p)
1556 x (W/3)0 x L0l 5T

38Sasyr

Parameter/Definition (units)
PEF_ /subchronic road particulate emigssion factor {m*kg)

QIC,/ Inverse of the ratio of the 1-h geometric mean air
concentration to the emission flux along a straight road

segment bisecting a square site {g/m®-s per kg/m®}

Foidisparsion comrection factor (unitiess)

Titotal time over which construction occurs (s)

A jsurface area of contaminated road segment {(m?)
L _/length of road segment (ft)
W, twidth of road segment {fi)

Wimean vehicle weight {tons)

pfaumber of days with at least 0.01 inches of precipitation
{daysiyear)

TVKTisum of fleet vehicle kilometers traveled during the exposure
thuration (km)

Default
site-specific

23.02°
{Equation 5-6)

0.185
{Appendix E)
site-specific

274.213
(A = Ly = W = 0.092903m%/1t%)

site-specific

site-specific
{Exhibit 5.2)

site-specific

= Assumes a 1.5 acre site

Calculation of PEF for Construction Workers

Q/C 23.02 (g/m*-s per kg/m°)

Fd 0.185 dispersion correction factor (
T 7.20E+06 sec / 3600 sec/hr x
Area (A) 274.213 m?

W 8 tons

p 140 day/yﬁar

VKT 337.5 km

PEF = 1.43E+06 m¥kg /

unitless)
8hr/day x 250 days/yr

30 vehicles x 0.045 km/day x 250 days

4/20/2011




ATTACHMENT 5

LEAD MODELING RESULTS



IEUBK Modeling Results



LEAD MODEL FOR WINDOWS Version 1.1

Model Version: 1.1 Buiid11

User Name:

Date:

Site Name: »or0 3 > _

Operable Unit: 3\“?.\“ 5 g',\(( \,\rrmk\ 65 wy /k3

Run Mode: Research

ok kkkk Air hhkkhkk

Indoor Air Pb Concentration: 30.000 percent of outdoor.
Other Air Parameters:

Age Time Ventilation Lung Outdoor Air
Outdoors Rate Absorption Pb Conc
{hours) (m3¥/day) (%) (Hg Pb/m?3)

.5-1 1.000 2.000 32.000 0.100

1-2 2.000 3.000 32.000 0.100

2-3 3.000 5.000 32.000 . 0.100

3-4 4.000 5.000 32.000 0.100

4-5 4.000 5.000 32.000 0.100

5-6 4.000 7.000 32.000 0.100

6-7 4.000 7.000 32.000 0.100

kkkkkk Diet ok de ok koK

Age Diet Intake(pg/day)

.5-1 2.260
1-2 1.960
2-3 2.130
3-4 2.040
4-5 1.950
5-6 2.050
6-7 2.220

dekokodkkk Drinking Water *hhkhkkd

Water Consumption:
Age Water (L/day)

.5-1 0.200
1-2 0.500
2-3 0.520
3-4 0.530
4-5 0.550
5-6 0.580
6-7 0.590

Drinking Water Concentration: 4.000 g Pb/L
dkdokokk Soil & Dust kkkkkk

Multiple Source Analysis Used
Average multiple source concentration: 55.500 pg/g

Mass fraction of outdoor soil to indoor dust conversion factor: 0.700
Outdoor airborne lead to indoor household dust lead concentration: 100.000

Use alternate indoor dust Pb sources? No



Age Soil (pg Pb/g) House Dust (ug Pb/g)

.5-1 65.000 55.500
1-2 65.000 55.500
2-3 65.000 . 55.500
3-4 65.000 55.500
4-5 65.000 55.500
5-6 65.000 55.500
6-7 65.000 55.500

= Alternate Intake *****

Age  Alternate (ug Pb/day)

.5-1  0.000
1-2  0.000
2-3  0.000
3-4 0.000
4-5 0.000
5-6 0.000
6-7  0.000

*ierx Maternal Contribution: Infant Model ******

Maternal Blood Concentration: 1.000 ug Pb/dL

ddekdddddkkhkdkkddkkokhkhkkdkddkdkhkhdkdkhkdkkkhokd

CALCULATED BLOOD LEAD AND LEAD UPTAKES:

Kkkhhhkhhhkkkhkhkhkkhkkhhkhkhhkhhkhrkkkhkkhhkhkkkhkhhkk

Year Air Diet Alternate Water
(ng/day) (ng/day) (ng/day)  (ug/day)
.5-1 0.021 1.093 0.000 0.387
1-2 0.034 0.944 0.000 0.964
2-3 0.062 1.031 0.000 1.007
3-4 0.067 0.992 0.000 1.031
4-5 0.067 0.955 0.000 1.078
5-6 0.093 1.007 0.000 1.139
6-7 0.093 1.092 0.000 1.161
Year Soil+Dust Total Blood
(ug/day) (ug/day) (pg/dL)
5-1 1.474 2.975 1.6
1-2 2.333 4.276 1.8
2-3 2.344 4.444 1.7
3-4 2.355 4.445 1.6
4-5 1.757 3.856 1.4
5-6 1.585 3.824 1.2
6-7 1.499 3.845 1.1



Prob. Distribution (%)
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GSD = 1.600 Run Mode = Research

% Above = 0.002 Comment = surface soil current 65 mg/kg



Prob. Density (Blood Pb)
75 :

60

45

30

15

0 -
0 1 2 3 4 5 6 7 8 9 10 1 12
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Cutoff = 10.000 pg/di Age Range = 0 to 84 months
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GSD = 1.600 Run Mode = Research

% Above = 0.002 Comment = surface soil current 65 mg/kg

% Below = 99.998



LEAD MODEL FOR WINDOWS Version 1.1

Model Version: 1.1 Build11

User Name:

Date:

Site Name: %0 3 2 : Ny - .
en): 1673 mg ke

Operable Unit: S o Qeca so (V\"‘J” C‘P\ LN

Run Mode: Research

ek dokokok Air Frkhkhk

Indoor Air Pb Concentration: 30.000 percent of outdoor.
Other Air Parameters:

Age Time Ventilation Lung Outdoor Air
Outdoors Rate Absorption Pb Conc
{hours) (m3/day) (%) (ug Pb/m?3)

5-1 1.000 2.000 32.000 0.100

1-2 2,000 3.000 32.000 0.100

2-3 3.000 5.000 32.000 0.100

3-4 4.000 5.000 32.000 0.100

4-5 4.000 5.000 32.000 0.100

5-6 4.000 7.000 32.000 0.100

6-7 4.000 7.000 32.000 0.100

dhkhkkh Diet dhkkkk

Age Diet Intake(pg/day)

.5-1 2.260
1-2 1.960
2-3 2.130
3-4 2.040
4-5 1.950
5-6 2.050
6-7 2.220

Jedrk ok ko Drinking Water dkkhkk

Water Consumption:
Age Water (L/day)

.5-1 0.200
1-2 0.500
2-3 0.520
3-4 0.530
4-5 0.550
5-6 0.580
6-7 0.590

Drinking Water Concentration: 4.000 ug Pb/L
Jededede ko Soil & Dust *kkkkk

Multiple Source Analysis Used
Average multiple source concentration: 1180.400 pg/g

Mass fraction of outdoor soil to indoor dust conversion factor: 0.700
Outdoor airborne lead to indoor household dust lead concentration: 100.000
Use alternate indoor dust Pb sources? No



Age Soil (ug Pb/g) House Dust (pg Pb/g)

.5-1 1672.000 1180.400
1-2 1672.000 1180.400
2-3 1672.000 1180.400
3-4 1672.000 1180.400
4-5 1672.000 1180.400
5-6 1672.000 1180.400
6-7 1672.000 1180.400

sk Alternate Intake ******

Age  Alternate (ug Pb/day)

.5-1 0.000
1-2  0.000
2-3  0.000
3-4  0.000
4-5  0.000
5-6 0.000
6-7  0.000

ek Maternal Contribution: Infant Model ******

Maternal Blood Concentration: 1.000 pg Pb/dL

kA kAhhd kA khkh kA Ak A AARNARARKARAR R ARk k kA hhkkk

CALCULATED BLOOD LEAD AND LEAD UPTAKES:

dhkkhhkhkdkhhhkhkhkkdrkkhhkhhhdkAhkkrkhhhhkhhkArkdkk

Year Air Diet Alternate Water
(ug/day) (ng/day) (ug/day)  (pg/day)
.5-1 0.021 0.820 0.000 - 0.290
1-2 0.034 0.676 0.000 0.690
2-3 0.062 0.766 0.000 0.748
3-4 0.067 0.762 0.000 0.792
4-5 0.067 0.796 0.000 0.898
5-6 0.093 0.866 0.000 0.980
6-7 0.093 0.956 0.000 1.016
Year Soil+Dust Total Blood
(ng/day) (ng/day) (pg/dL)
.5-1 25.944 27.075 14.0
1-2 39.155 40.555 16.2
2-3 40.844 42.421 15.3
3-4 42.431 44.053 14.9
4-5 34.312 36.071 12.6
5-6 31.973 33.913 10.7

6-7 30.784 32.850 9.4



Prob. Distribution (%)
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Cutoff = 10.000 pg/d} Age Range = 0 to 84 months
Geo Mean = 13.019
GSD = 1.600 Run Mode = Research

% Above =71.273 Comment = surface soil capped 1672 mg/kg



Prob. Density (Blood Pb)
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Geo Mean = 13.019
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% Above =71.273 Comment = surface soil capped 1672 mg/kg

% Below = 28.727



LEAD MODEL FOR WINDOWS Version 1.1

Model Version: 1.1 Build11
User Name:

Date:
Site Name: WXO 3 > ) ,
Operable Unit: S e Pace sol ( Farvard) £ 503 my) kc)

Run Mode: Research

Frk ok kd ok Air *hkhkkkk

Indoor Air Pb Concentration: 30.000 percent of outdoor.
Other Air Parameters:

Age Time Ventilation Lung Outdoor Air
Outdoors Rate Absorption Pb Conc
(hours) (m3/day) (%) (p1g Pb/m?3)

.5-1  1.000 2.000 32.000 0.100

1-2 2.000 3.000 32.000 0.100

2-3 3.000 5.000 32.000 0.100

3-4 4.000 5.000 32.000 0.100

4-5 4.000 5.000 32.000 0.100

5-6 4.000 7.000 32.000 0.100

6-7 4.000 7.000 32.000 0.100

g e ek ok Di‘et kkkkkk

Age Diet Intake(pg/day)

.5-1 2.260
1-2 1.960
2-3 2.130
3-4 2.040
4-5 1.950
5-6 2.050
6-7 2.220

kg kA Drinking Water dkkohkok

Water Consumption:
Age Water (L/day)

.5-1 0.200
1-2 0.500
2-3 0.520
3-4 0.530
4-5 0.550
5-6 0.580
6-7 0.590

Drinking Water Concentration: 4.000 ug Pb/L
*hkkkk Soil & Dust ik ko

Multiple Source Analysis Used
Average multiple source concentration: 362.100 pg/g

Mass fraction of outdoor soil to indoor dust conversion factor: 0.700
Outdoor airborne lead to indoor household dust lead concentration: 100.000
Use alternate indoor dust Pb sources? No



Age Soil (ug Pb/g) House Dust (ug Pb/qg)

.5-1 503.000 362.100
1-2 503.000 362.100
2-3 503.000 362.100
3-4 503.000 362.100
4-5 503.000 362.100
5-6 503.000 362.100
6-7 503.000 362.100

e Alternate Intake ***+*

Age  Alternate (pg Pb/day)

.5-1  0.000
1-2  0.000
2-3  0.000
3-4  0.000
4-5 0.000
5-6  0.000
6-7 0.000

et Maternal Contribution: Infant Model ******

Maternal Blood Concentration: 1.000 ug Pb/dL

hkdekkkAhkhkhhkhhhhhkhkkkhhkhkhkAhhhhkhhkhkhdhhkkkkrkhk

CALCULATED BLOOD LEAD AND LEAD UPTAKES:

hkhkkkkhkhkhhhhkhkkhhdkhkhhkhkhhhhdhhhhhkhkkkkk

Year Air Diet Alternate Water
(ng/day) (ng/day) (ng/day)  (pg/day)
.5-1 0.021 0.996 0.000 0.353
1-2 0.034 0.845 0.000 0.863
2-3 0.062 0.937 0.000 0.915
3-4 0.067 0.913 0.000 0.948
4-5 0.067 0.904 0.000 1.020
5-6 0.093 0.963 0.000 1.090
6-7 0.093 1.050 0.000 1.116
Year Soil+Dust Total Blood
(ng/day) (ng/day) (ng/dL)
.5-1 9.567 10.937 5.9
1-2 14.866 16.608 6.8
2-3 15.156 17.069 6.3
3-4 15.420 17.348 6.0
4-5 11.833 13.823 5.0
5-6 10.791 12.936 4.1

6-7 10.264 12.523 3.6



Prob. Distribution (%)
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Blood Pb Conc (ng/dL)

Cutoff = 10.000 pg/dl Age Range = 0 to 84 months
Geo Mean = 5.305
GSD = 1.600 Run Mode = Research

% Above = 8.871 Comment = surface soil future 503 mg/kg



Prob. Density (Blood Ph)
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% Below = 91.129



Adult Lead Model Results



Calculations of Preliminary Remediation Goals (PRGs)

Surface soil (current)

UXO0 32

Indian Head, Maryland
Receptor: Construction Worker

Calculations of Blood Lead Concentrations (PbBs)
U.S. EPA Technical Review Workgroup for Lead, Adult Lead Committee

Version date 6/21/09

EDIT RED CELLS

PbS Soil lead concentration ug/p O ppm 65
S T— Felal/maternal PhY ratio -- 0.9
BKSF Biokinetic Slope Factor up/dL. per 04
ug/day
GSDy Geomelric standard deviation PbB -- 1.8
PbB, Bascline Phi3 ug/dl. 1.0
IR Soil ingestion rate (including soil-derived indoor dust) efday 0.1
IRg.p Total inpestion rate of outdoor soil and imdoor dust g/day --
Wy Weighting factor: fraction of [Rg,;, ingested as outdoor soil - --
Ksp Mass [raction of soil in dusi - -
AFs Absorption fruction (same for soil and dust) - 0.12
EFs p Exposure frequency (same for soil and dust) days/yr 219
ATs Averaging lime (same for soil and dust) days/yr 365
PbB,gun PbB of adult worker, geometric mean ug/dL 12
PbB 09 95th percentile PhB among [etuses of adult workers ug/dL. 28
PbB, Targel PhIY level of concern (c.p.. 10 ug/dl.) wa/dL 10.0
P(PbB,.... > PbB,) |Probability that fetal PbB > PbB,, assuming lognormal distribution P 0.007%

Source: U.S. EPA (1996). Recommendations of the Technical Review Workgroup for Lead
for an Interim Approach to Assessing Risks Associated with Adult Exposures to Lead in Soil

Printed 3/16/2011 1:44 PM



Calculations of Preliminary Remediation Goals (PRGs)

Surface soil {(under cap)

UXO 32

Indian Head, Maryland
Receptor: Construction Worker

Calculations of Blood Lead Concentrations (PbBs)
U.S. EPA Technical Review Workgroup for Lead, Adult Lead Committee

Version dale 6/21/09

PbS

EDIT RED CELLS

Soil lead coneentration up/g or ppm 1672
| T— Fetal/maternal PbB ratio - 0.9
BKSF Biokinetic Slope Factor up/dl. per 0.4
up/day
GSb; Geometric standard deviation PbB - 1.8
PbB, Bascline PhI3 ug/dl. 1.0
IRy Soil ingestion rate (including soil-derived indoor dust) /day 0.1
IRs,p, Total ingestion rate of outdoor soil and indoor dusl p/day -
W Weighting factor; [raction of IR,y inpested as outdoor soil - -
Ksp Mass fraction ol soil in dust -- -
AFg p Absorplion fraction (same for soit and dust) - 01 2
EFS, D Exposure [requency (same for soil and dust) days/yr 219
ATS, 1 Averaging lime (same for soil and dusi) days/yr 365
PbB.gun PbLB of adult worker, geometric mean ug/dL 5.8
PbBy, 095 95th percentile PbI3 among fetuses of adult workers wg/dl 13.8
PbB, Target PbB Jevel of coneern (e.g., 10 ug/dL) verdl. 10.0
P(PbB...; > PbB,) |Probability that fetal PbB > PbB,, assuming lognormal distribution P 13.534%

Source: U.S. EPA (1996). Recommendations of the Technical Review Workgroup for Lead
for an Interim Approach (o Assessing Risks Associated with Adult Exposures to Lead in Soil

Printed 3/16/2011 12:57 PM



Calculations of Preliminary Remediation Goals (PRGs)

Surface soil (future)

UXo0 32

Indian Head, Maryland
Receptor: Construction Worker

Calculations of Blood Lead Concentrations (PbBs)
U.S. EPA Technical Review Workgroup for Lead, Adult Lead Committee

Version date 6/21/09

EDIT RED CELLS

P

PbS Soil {cad concentration up/g or ppm
Ricuatimaternal Fetal/maternal b1 ratio - 0.9
BKSF Biokinetic Slope Factor ug/dl. per 04
ug/day
GSD; Geometric standard deviation PhI -- 1.8
PbB, Baseline PhI3 ug/dl 1.0
IRg Soil ingestion rate (including soil-derived indoor dust) o/day 0.1
IR Total ingestion rate of outdoor soil and indoor dust gfday -
Wy Weighnng faclor: fraction of [Rg,)y ingested as outdoor soil - -
Ksi Mass fraction ol soil in dust -- -
AFs ) Absorplion [riction (same [or soil and dust) - 0.12
EFs 1, Exposure frequency (same Tor soil and dust) days/yr 219
AT Averaging ime (same Tor soil and dust) days/yr 365
PbB.gu PLB of adult worker, geometric mean ug/dL 24
PbBiur 095 95th percentile PbI3 among Fetuses of adull workers up/dl 58
PbB, Targct Phi level of concern (g 10 ug/dl.) uerdl, 10.0
P(PbB,., > PbB,)' |Probability that fétal PhB > PbB,, assuming lognormal distribution % 0.504 %

Source: U.S. EPA (1996). Recommendations of the Technical Review Workgroup for Lead
for an Interim Approach to Assessing Risks Associated with Aduit Exposures to Lead in Soil

Printed 3/16/2041 12:56 PM



Calculations of Preliminary Remediation Goals (PRGs)

Surface soil (current)

UXO 32

Indian Head, Maryland
Receptor: Industrial Worker

Calculations of Blood Lead Concentrations (PbBs)
U.S. EPA Technical Review Workgroup for Lead, Adult Lead Committee
EDIT RED CELLS

Version date 6/21/09

P
PbS Soil lead concentration ug/e or ppm 65
Ricatimarernat Feral/maternal PbB rutio -- 0.9
BKSF Biokinetic Slope Factor ug/dl. per 0.4
ug/day
GSD; Geometric standard deviation PhB - 1.8
PbB, Basclinc PbB ug/dl. 1.0
IR Soil ingestion rate (including soil-derived indoor dust) /day 0.1
IRq,» Total ingestion rate of outdoor soil and indoor dust p/day --
W Weighting factor: fraction of IR, p, ingested as outdoor soil - --
K Mass {raction of soil in dust - -
AFs ), Absorption fraction (same for soil and dust) -- 0.12
EFS‘ 1> Exposure frequency (same tor soil and dust) days/yr
ATg Avceraging lime (same for soil and dust) days/yr 365
PbB,au PhB of adult worker, geometric mean ug/dL 1.1
PbB i 0.9s 95th pereentile PbB among letuses of adult workers wg/dl. 26
PbB, Targel PhB level of concern (c.p.. 10 ug/dL) ug/dL, 10.0
P(PbBy,, > PbB,) |Probability that fetal PbB > PbB,, assuming Jognormal distribution % 0.004%

Source: U.S. EPA (1996). Recommendations of the Technical Review Workgroup for Lead
for an Interim Approach to Assessing Risks Associated with Adult Exposures to Lead in Soil

Printed 3/16/2041 1:44 PM



Calculations of Preliminary Remediation Goals (PRGs)

Surface soil (under cap)
UXO0 32

Indian Head, Maryland
Receptor: Industrial Worker

Calculations of Blood Lead Concentrations (PbBs)
U.S. EPA Technical Review Workgroup for Lead, Adult Lead Committee
EDIT RED CELLS

Version date 6/21/09

PbS Soil tead concentration ug/g or ppm 1672
Riewatrintemal Fetal/maiernal Ph3 ratio - 0.9
BKSF Biokinetic Slope Factor ug/dl. per 0.4
ug/day
GSD; (Geometric standard deviation PhI3 - 1.8
PbB, Bascline Pbi3 ue/dl 1.0
IR Suil ingestion rate (including soil-derived indoor dust) pday 0.1
IR, Total ingestion rate of outdoor soil and indoor dust p/day -
Wy Weighting lactor; fraction of 1R,y ingested as outdoor soi) -
Ksp Mass fraction ol soil in dust -- -~
AFg )y Absorption fraction (same [or soil and dust) -- 0.12
EFs Fxposure Irequency (same for soil and dust) days/yr 219
AT 1 Averaging time (same lor soil and dusl) days/yr 365
PbB, gu PLB of adult worker, geometric mean ug/dL 3.4
PbBiei. 095 Y5th percentile PbB among tetuses of adult workers ug/dL 8.1
PbB, Target 'hB Jevel of concern (e.g.. 10 ug/dl.) ugfdl, 10.0
P(PbBy,., > PbB,) |Probability that fetal PLB > PbB,, assuming lognormal distribution % 2.217%

Source: U.S. EPA (1996). Recommendations of the Technical Review Workgroup for Lead
for an Interim Approach to Assessing Risks Associated with Adult Exposures (o Lead in Soil

Printed 3/16/2011 12:57 PM



Calculations of Preliminary Remediation Goals (PRGs)

Surface soil (future)

UXo0 32

Indian Head, Maryland
Receptor: Industrial Worker

Calculations of Blood Lead Concentrations (PbBs)
U.S. EPA Technical Review Workgroup for Lead, Adult Lead Committee
EDIT RED CELLS

Version date 6/21/09

PbS Sot! lead concentration ug/p or ppim 503
Rpewavmmiernat Fetal/maternal PbB ratio - 0.9
BKSF Biokinetic Slope Factor ug/dt. per 04
ug/day
GSD; Geomelric standard deviation PhB -- 1.8
PbB,, Bascline PbB ug/dl. 1.0
Ry Soil ingestion rale (including soil-derived indoor dust) ef/day 0.05
Rq.p Total ingestion rale of outdoor soil and indoor dust /day -
W Weighting factor: fraction of IRg,p, ingested as outdoor soit - -
Ksi Mass Iraction of soil in dust - -
AFs Absaorption fraction (same for soit and dust) - 0.12
EFs Exposure {requency (same for soil and dust) days/yr 219
ATg Averaging time (same for soil and dust) days/yr 365
PbB.gui PbB of adult worker, geometric mean ug/dL 1.7
PbB e, 0.95 95th percentile PhI3 among feluses of adult workers weldl. 4.
PbB, Target PbB level of concern (c.g., 10 ug/dlL) ug/dL. 10.0
P(PbBy,.. > PbB,) Probability that fetal PhB > PbB,, assuming lognormal distribution % 0.076%

Source: U.S. EPA (1996). Recommendations of the Technical Review Workgroup for Lead
for an Interim Approach to Assessing Risks Associated with Adult Exposures to Lead in Soil

Printed 3/16/2011 12:57 PM



Calculations of Preliminary Remediation Goals (PRGs)

Surface soil (current)

UXO 32

Indian Head, Maryland

Receptor: Adult Recreational User

Calculations of Blood Lead Concentrations (PbBs)
U.S. EPA Technical Review Workgroup for Lead, Adult Lead Commitiee

Version date 6/21/09 EDIT RED CELLS
Pbs Soil lead concentralion ug/e or ppm 65
Ricomiwuema Fewal/maternal Phl3 ratio -- 0.9
BKSF Biokinetic Slope Factor up/dl. per 0.4
up/day

GSD; Geomelric standard deviation Pbl3 - 1.8

PbB, Bascline PhB ug/dl. 1.0
IR Sail ingestion rate (including soil-derived indoor dust) efday 0.05

IR, Total ingestion rate of outdoor soil and indoor dust v/day -

Wy Weighting factor; fraction of IRg,y ingested as ouldoor soil -

Ksp Mass [raction ot soil in dust - -
AFg )y Absorption fraction (same for soil and dust) 0.12

EFS, 3 Exposure {requency (same for soil and dust} days/yr 52

ATS, D Averaping time (same [or soil and dust) days/yr 365
PbLB.gun PbB of adult worker, geometric mean up/dL, 1.0
PbB ol 095 95th percentile PhI3 among fetuses of adult workers ue/dl. 24
PbB, Targel Phi3 level of concern (e.g., 10 ug/dlL) u/dl, 10.0

P(PbB,,... > PbB,) |Probability that fetal PhB > PbB,, assuming lognormal distribution % 0.002%

Source: U.S. EPA (1996). Recommendations of the Technical Review Workgroup for Lead
for an Interim Approach to Assessing Risks Associated with Adult Exposures to Lead in Soil

Printed 3/16/2011 1:44 PM



Calculations of Preliminary Remediation Goals (PRGs)

Surface soil (under cap)

UXO 32

Indian Head, Maryland
Receptor: Adult Recreational User

Calculations of Blood Lead Concentrations (PbBs)
U.S. EPA Technical Review Wbrkgroup for Lead, Adult Lead Committee
EDIT RED CELLS

Version date 6/21/09

_ Variab
PbS Soil lead concentration ug/g or ppm 1672
Ricuatmaternal Fetal/maternal PbB ratio - 0.9
BKSF Biokinelic Slope Factor ug/dl. per 0.4
up/day
GSD; Geomeltrie standard deviation PhB3 - 1.8
PbB,, Bascline PhB up/dl. 1.0
IRy Soil ingestion rate (including soil-derived indoor dust) p/day 0.05
IR Total ingestion rate of ouldoor soil and indoor dust pfday -~
Wy Weighting luctor: fraction of IRg,, ingested as outdoor soil -- -
Kan Mass [raction of soil in dust - --
AFg Absorplion [raction (same for soil and dust) -- 0.12
EFs 1 Exposure frequency (same for soil and dust) days/yr 52
ATg ), Averaging ime (same for soil and dust) days/yr 365
PbB.juit PbB of adult worker, géometric mean ug/dL 1.6
PbBy.g. .95 95th pereentite PhB among (eluses of adull workers ue/di. 3.7
PbB, Target Ph level of concern (¢.g., 10 ug/dlL) ve/dl. 10.0
P(PbBy,, > PbB,) [Probability that fetal PbB > PLB,, assuming lognormal distribution % 0.044%

Source: U.S. EPA (1996). Recommendations of the Technical Review Workgroup for Lead
for an Interim Approach to Assessing Risks Associated with Adult Exposures (o Lead in Soil

Printed 3/16/2011 12:57 PM



Calculations of Preliminary Remediation Goals (PRGs)

Surface soil (future)
UXO 32
Indian Head, Maryl

and

Receptor: Adult Recreational User

Calculations of B

lood Lead Concentrations (PbBs)

U.S. EPA Technical Review Workgroup for Lead, Adult Lead Committee
EDIT RED CELLS

Version date 6/21/09

PbS Soil lead concentration ug/g or ppm 503
R fetatsimaternas Fetal/maternal PbB ratio -- 0.9
BKSF Biokinetic Slope Factor ug/dl, per 0.4
ug/day
GSD; Geometric standard devialion PhB — 1.8
PbB, Bascline PhB ug/dl. 1.0
IRg Suil ingestion rate (including soil-derived indoor dust) elday 0.05
IRs.p Total ingestion rate of outdoor soil and indoor dust ofday -
Ws Weighting lactor: fraction of IRg,;y ingested as outdoor soil -- -
Ksp Mass fraction ol soil in dusi -
AFs Absorption fraction (same for soil and dust) 0.12
EFS. 5} Exposure frequency (same for soil and dusl) days/yr 52
ATS, D Averaging time (same for soil and dusl) days/yr 365
PbB,gui PbB of adult worker, geometric nean ug/dL 1.2
PbBeyar 0.95 95th percentile PbB3 among fewuses of adull workers ug/dl, 58
PbB, Targel b1 level of concern (e.g., 10 ug/dlL) uesdl. 10.0
P(PbB,.,; > PbB,) [Probability that fetal PbB > PLB,, assuming lognormal distribution % 0.006%

Source: U.S. EPA (1996). Recommendations of the Technical Review Workgroup for Lead

for an Interim Approach to Assessi

ng Risks Associated with Adult Exposures to Lead in Soil

Printed 3/16/2011 12:57 PM
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